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| “A happier 1928 
lies in store for 
theradio user who 
keeps his instal- 
lation up-to-date.”’ 





HE new Amplion Balanced 

Armature unit with straight 
bar magnets of the finest En fish 
Tungsten steel is now used in all 
the new Amplion models. This 
unit is the secret of the scientific 
efficiency of Amplion performance 
— Amplion tone quality. 












LION CONE 
AC-21 — $25 
A beautifully blended bronze fin- 
ish Cone, 14 inches in diameter, © 
mounted on an 18-inch walnut 
sound board. Height 20% inches, 
including bronze moiré base. 
| New balanced armature unit with 






























COLONIAL CONE 
AC-12 — $35 
Handsome two-tone mahog- 
any cabinet, 14”x 14" x9", 
with a fine piano finish. New 
Cone Assembly with Amplion 
balanced armature unit, 
straight bar magnets of finest 

English Tungsten steel. 


A new era of radio enjoyment commences 
with the new scientific developments 


om espectally interesting to Popular Science readers 


With the improvement in broad- 
casting conditions — Federal Com- 
mission control—better quality 
programs — new tfefinements in 
set and accessory construction— 
the quality of Amplion repro- 
duction becomes more evident 
every day. 


Amplion models from $12 to $145 
Write for complete set of Amplion illustrated booklets 


THE AMPLION CORPORATION OF AMERICA 
531-535 West 37th Street, New York 


The Amplion Corporation of Canada Ltd., Toronto H 


New pleasure from your old phonograph 
New music from your old records 


THE NEW AMPLION REVELAPHONE 


This remarkable new attachment is the result of ex- 
haustive scientific study and laboratory tests. Light 
weight—the same weight as your phonograph sound- 
box. Angle of Contact—constructed so that the needle 
is applied to the phonograph record at exactly the 

right angle for the best tone efficiency. 

Volume and tone control. Handsome an- 














straight bar magnets of the finest 
grade English Tungsten steel. tique bronze finish. 20-ft. cord. Price $15 
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Substitutes 
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Superlative tone qual- 
ity is provided thru the 
improved audio 
with 210 tube. 


lis 















Counterphase 8-17 
Genuine walnut console of 
distinctive design. Same chas- 
sis as 8-13, using genuine A.C. 
tubes. Will harmonize with 
most luxurious home appoint 
ments. Price, less tubes, 


$365.00. 

Counterphase A.C. Electric Re- 
ceivers have been thoroughly 
tested during many months. 

B-T engineering genius is be- 
hind them—they have every- 
thing you can secure elsewhere— 
PLUS B-T superiority in circuit, 
design and workmanship. 

Built for durability and serv- 
ice, the Counterphase will prove 
a permanent value and invest- 
ment. 












THE COUNTERPHASE (ELECTRIC / 





Counterphase 8-13 


Five tuned stages, rejector, completely shielded, genuine 
A.C, operation, walnut cabinet, price, less tubes, $285.00, 


Gounterphase 
Radio 





Counterphase 6-38 
Radio’s greatest A.C. value. Four 
tuned stages, shielded, compact, wal- 
nut console. Price, less tubes, $230.00. 
Same chassis supplied in walnut 
table cabinet for A.C. operation, 
price, less tubes, $175.00. 


BETTER TUNING—the eighty-page Bremer-Tully booklet 
gives detailed information on all Counterphase models as well 
as general radio information. You are sure to find it valuable. 
Send coupon for your copy and name of local dealer. 






J No. 14 Table 

















Uses the 
Genuine 


A.C. Tubes 


Phonograph records can be 
played thru the superior 
audio system of the Electric 


Ye Eight. 


An attractive walnut table, 
illustrated with Counterphase 
8-13. Includes grille and 
compartment for speaker, 
Price, $50.00, 


That the Counterphase A.C. 
Electric surpasses all previous 
models is attested by letters 
received from users and dealers 
everywhere. 

Radiotron or Cunningham 
A.C. tubes are used, because 
our experience has proved they 
are the best, the safest and 
give the greatest assurance of 
continuance and satisfaction. 















Name. 





COUPON 


Bremer-Tully Mfz. Co., 520 S. Canal St., Chicago, Ill. 
Send full information on Counterphase Radio. 


Address’ *** 












© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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A Thrilling Novel of Men 
Who Work Miracles 
Behind the Screen 


Zero hour! Over the 
trenches with fixed bayonets 
—running, stumbling, fall- 
ing across No Man’s Land, 
the gray dawn lit with red 
fiashes or darkened by roll- 
ing dirt clouds as big shells 
plow into the earth and bury 
the living and the dead— 

Yet not a man lost on either 
side! For the battlefield is a 
silver screen and the tall 
trees uprooted by shells are 
only two feet high. But the 
doughboys are real men, not 
pygmies. 


HOW DO THEY DO IT? 


In this surprising serial 
story, starting in next 
month’s issue, you will be 
told exactly how motion pic- 
ture producers perform 
their wonders by technical 
and camera trickery. Instead 
of looking at a motion pic- 
ture screen, you will see be- 
hind that mirror of shadow 
and light—view the movies 
from the inside. The most 
jealously guarded technical 
secrets will be revealed and 
all told in a vivid story that 
will carry you along by its 
swift action and fascinating 
characters. 


You Can’t Afford to Miss It 


Ask your dealer today to 
reserve your copy of the 
February Popular Science 
Monthly, on sale January 2. 
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This Book Tells 


How You Can Share 
in Today’s Prosperity 





Make it the 
Foundation of Your 
Financial Independence 


You have read and heard a lot about 
prosperity in America. What does it 
all mean to you—just a steady job, a 
little more spending money, a few 
more luxuries? Or does it mean your 
opportunity to acquire independent 
means and an independent income— 
something permanent and worth while? 

As you know, rich men have many oppor- 
tunities and many ways to invest safely and at 
the same time make big po. But you may 
not realize that you now have the same oppor- 
tunity. The Investment Trust gives you, with 
your hundreds, every investment advantage 
that the rich man has with his millions. 


A Tested Pian 


The investment trust idea originated in Great 
Britain over sixty years ago. As a result, 
canny Scots and conservative Englishmen 
have been making 15%, 20% and 25% on 
their money. The same plan is now gaining 
wide-spread popularity in America. 

You can learn all about investment trusts 
by reading our new booklet. In every-day 
language it explains what investment trusts 
are, how they operate and how you can 
benefit. 


Learn How YOU Can Make 
Big Profits Conservatively 


You will learn from this booklet how to invest 
$100 or more and own a share in over 150 of 
the world’s best securities; how this wide 
diversification gives you not only extreme 
safety, but many opportunities for unusual 
profit; how 10%, 15% and more is made on 
conservative 5% and 6% investments. 

You will learn how an investment trust is 
managed by men who are experts with every 
facility at their command; ~ they know, 
without any guessing, which securities are 
08 to buy and when the best time to buy 

em. 

Take the First Step Today. Make this booklet 
the beginning of your financial independence. 
Mail the coupon now. 


UNITED STATES FISCAL 
CORPORATION 


Mt tlt ttelelelelleteteltetetel™ 


United States Fiscal Corporation 

50 Broadway, New York 

Please send me, immediately, your free 
booklet that tells how I can invest for 
financial independence. 


SGSSRRRERERERRESERERRRR RRR 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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How every man may have his own 


business without changing his job 


By Watuace Ames, Financial Editor 


” ELL, we did our Christmas 

shopping early, but—Oh! Boy— 

how broke we are now! Gee! I 

hope I get a raise the first of the 

year. If I was sure of it I would plan a little 

arty down on Broadway New Year's Eve, 

but as it is I guess our family will have to cele- 
brate by going to bed.” 

It was George Castle talking to his very good 
friend and neighbor, Fred Flint, as they rode out 
on the commuting train one evening. 

“There you go again,"’ reproved Fred. ‘‘In 
one breath you complain of being broke and in 
the next figure how you would blow in more 
money if you had it. What would your idea of 
a New Year's Eve party cost?’ 

‘““Maybe a century,”” carelessly estimated 
George. 

“That's a lot of money for one evening's fun, 
especially for a man in your situation. Seeing 
as you haven't got the spare hundred to blow in, 
and since I wouldn't get much fun out of that 
sort of party anyway, let’s plan to celebrate to- 
gether at home. Bring your wife over to our 
house and we'll plan a party that won't cost a 
lot,’” suggested Fred. ‘‘Maybe some of the 
neighbors will come in. We'll turn on the radio 
and get all the racket we want. 

“And that reminds me,”’ said Fred, as they 
reached their “‘door step,’’ ‘‘ with New Year's 
and resolution time nearly here there is some- 
thing I was going to suggest to you, being as we 
are such good friends. How would you like to 
go into business for yourself, beginning January 
1st?"” 

“What's the use of me talking about that? 
You know I haven’t any money piled up,” 
George replied. 

‘That's just why I suggested it, George. I 
have in mind a very profitable business prop- 
osition. It does not require any capital to start. 
Two years ago I went into the same line of busi- 
ness and the dividends have been rolling in ever 
since. 

‘You in business?’’ queried George, consid- 
erably puzzled. ‘‘Why, you are just a salaried 
man, like me. Quit kidding.” 

‘*T may be a salaried man, but I’m in business 
for myself just the same,"’ Fred assured him. 
“Come over after dinner and I'll tell you all 
about it.” 

George still thought it was a joke. But like 
so many others he had dreamed and hoped that 
some day, in some way Che never tried to figure 
out how) he would be able to go into business. 
So he hurried through dinner and went over to 
Fred's house with his curiosity at high pitch. 

““Let’s glance at the evening paper,’ Fred 
began, as he turned to the Financial Section. 
“Did you ever look at the earning statements of 
railroads, industrials or public utilities? Did 
you ever notice that these reports show what a 
company has earned after — interest, taxes, 
all operating costs and providing for de- 
preciation? 


Announcing 
THE NEW BUSINESS FIRM 


“GEORGE CASTLE & FAMILY” 








“By the way, here are reports on two com. | 
panies that illustrate nicely the point I want to | 
make. Theseareports show that both companies | 
had substantial gross earnings. But you will | 
observe that after paying all expenses one com- | 
pany has very little left. That is why its stock | 
1s paying no dividends. This other company | 
has big net earnings so its stock is paying div- 
idends and its surplus is growing.”’ 

“But what has all that got to do with your 
scheme for me to go into business for myself,” 
interposed George, a little impatiently. 

“It has everything to do with my scheme,” 
Fred assured him. ‘And I am coming right to 
the point. I hope you will not be disappointed 
when I tell you that I have been leading up to 
the suggestion that you go into the Business 
of Getting Ahead. 

“George, up until two years ago I went 
through much the same financial troubles that 
you were complaining about on the train this 
evening. 

“We used to manage our family financial 
affairs like the business whose gross earnings 
all go to paying expenses of one kind or another, 
wages, taxes, interest, bad debts and other ex- 
penses so that there is nothing left for dividends 
on capital stock. 

“Then I got to thinking it over. I realized 
that in personal finances, the same as in business, 
it is only the met that counts. My salary was 
then $6500—total expenses $6500—net gain 
nothing. I was just giving my time, knowledge 
and experience to my firm in return for a com- 
fortable existence. And it wasn’t so comfort- 
able at that as we were always worrying about 
money matters. 

“Until that time I thought I was earning 
$6500 a year. Then I realized that I was not 
really earning a cent—from the net point of 
view.” ° 

“Then Ruth and I began to consider the mat- 
ter seriously and we decided to incorporate at an 
imaginary $20,000 and pay 6% on our capitali- 
zation. That meant we had to revise our over- 
head so as to save $1200 a year—$100 every 
month. And we did it! 

“The next year I got a $500 raise. Instead of 
spending it as we formerly did we decided to 
raise our 6% dividend rate to 814%. In other 
words we decided to save and invest the extra 
$500. 

“Every year we draw up a memorandum, 
sort of balance sheet, just for fun, and compare 
it with the figures for the year before we started 
to get ahead. Maybe the actual figures will 
interest you.” And Fred brought out a mem- 
orandum containing these figures: 


1925 1926 1927 

Rent... .....+...5...+ Gareo Ge2zeo Sia00 
General household ex- 

Ree 1800 1700 1700 
Auto operation and main- 

COMEMEB......2.2.0055 90 gD ae 
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on your Present living Budget 


by investing in safe 64% First Mortgage Bonds 


Follow the definite plan given in this 
book, and your financial independence 
is won. 


The plan works just as surely, whether 
you are now earning $1,000 or $100,000 
a year. 


The way is certain—each step plainly 
indicated and absolutely safe—inde- 
pendent of luck, business genius or 
speculation. 


Every fact has been harvested out of 
the 47 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
ment banking business. 


The plan is so simple, anyone can 
understand it—so definite anyone can 
followit—and socertain, noone can fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it. 


We invite the most skeptical to read 
this plain, straightforward, interesting 


book. 


Send coupon. We employ no sales- 
men, therefore none will call. 
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{ Cochran & McCluer Co. , 

t 46 N. Dearborn St., Chicago, Ill. § 

a Please send me, without obligation, & 

f your book, “‘Behind The Scenes g 

il Where Bonds Are Made.”’ e 
é 
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i 

MN 6c pek dadecvidiesentnasaae ; 

- t 
ee GR ccccsccn . 


tesa eeeeeee ese see 


Cochran &M‘Cluer Co. 


Established 1881—Never a loss to any investor. 


46 North Dearborn Street 
CHICAGO 











The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E. E. 


Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 


and other buildings. 


It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec- 


tric Code. Pocket size—flexible binding 
448 pp. Price, $2.50 
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The New Firm of . 
George Castle & Family 


(Continued from page 4) 


Clothes for self and fam- 7975 1926 1927 
Ws iatieonescacss ee - —ae 
Insurance, taxes and con- 
tributions ............ $00 | §00 $00 
Misc. personalexpenses.. 900 500 §00 
Investments........:... © 1200 1760 
Gone, but unaccounted for.. 1000 600 500 





Total... ....56.0.06 +0000 +3 G6§00 GGg00 S7aGo 

‘It wasn’t so hard when we got right down 
to it. As these figures show, all we did was to 
cut down on expenses where we were not getting 
anything for our money. 

**See that odd item of $60 in investments. 
That’s the interest on what we invested the 
—_- year. We are saving the interest too. 

me day it will be a real item. Then we may 
declare an extra dividend and blow ourselves to 
a big trip. But not for a while. We are going to 
get a long way ahead first. 

“All I wanted to do,’’ concluded George’s 
friendly adviser, ‘‘was to set you thinking 
straight on your earning power. Your earning 
— is not what you are paid by your company 

ut what you keep and invest out of your income, 
just the same as the financial strength of a busi- 
ness concern is indicated by its met after expenses 
are cared for.”’ 

‘*I get your point, and you are right,’’ agreed 
George, “‘but I am afraid it will be hard to 
change our spending habits all at once.” 

‘That is a little detail for you and your wife 
to handle. All I have left to suggest is this: 
Before the New Year arrives, you and she talk it 
all over and establish the firm of George Castle 
& Family, Specialists in the Business of Getting 
Ahead. Figure out what dividend you ought to 
pay on your year’s operations and take that 
money out of your salary as you draw it. Soak 
it away in some good investments and keep your 
expenses within the balance of your income. 

“In other words, George,’ said Fred as they 
parted, ‘‘just use the same business sense in your 

rsonal financial affairs that you do in attend- 
ing to your work down town and the new firm 
of George Castle & Family will be a flourishing 
business by this time next year.”’ 


To Help You Get Ahead 


T= Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 

“Ideal Investments” is the designation uni- 
versally accorded Smith First Mortgage 64% 
Bonds which carry attractive tax refund features. 
A history of the House and information relative 
to their bonds and the safeguards that surround 
every issue they offer, may be obtained by ad- 
dressing the home office of The F. H. Smith 
Company, Smith Building, Washington, D. C. 
The House Behind the Bondsreminds the in- 
vestor of the importance, not only of studying the 
investment, but of checking up the banker who 
offers it. Address: Fidelity Bond & Mortgage 
Co., 1188 New York Life Building, Chicago, Ill. 


Behind theScenes Where Bonds Are Made 
tells how you can retire in fifteen years and have 
an income equal to your present living budget. 
This booklet can be secured by writing to 
Cochran and "McCluer Company, 4¢ North 
Dearborn Street, Chicago, IIl. 

Thirty-two page illustrated booklet, de- 
scribing one of the largest public utility com- 
panies, of interest to investors. Utility Securi- 
ties Company, 230 S. LaSalle St., Chicago, Ill. 


The CommonSense Test of Investment 
Trusts suggests an easy method by which you 
may correctly judge the worth of any invest- 
ment trust before putting your money into it. 
United States Fiscal Corporation, 50 Broadway, 
New York, will send a free copy if you request 
Circular CS. 
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Let the man who knows < 
tell you why so many wy 
thousands i investors throughout the 


world give preference to 


Smith 642% Bonds 


He will tell you — the under- 
lying security is always ample — 
there has never been a day’s delay 
in the payment of interest and 
principal, and that over a half 
century’s experience in invest- 
ment banking has enabled this 
organization to surround the 
bonds it offers by safeguards that 
have created World Wide con- 
fidence in Smith First Mortgage 
Bonds. 


He will tell you, in Smith Bonds 
your principal is safe, your yield 
of 642% net is assured and aug- 
mented by tax refund features, 
that denominations are $1000. 
$500. $100. maturities 2 to 15 
years. 


And we will amplify this information if you will 
Ask for Booklet “75-53” 


It may be had without incurring obligation. 


Our Mail Service Department 


No matter where you may be you can avail your- 
self of the Mail Order Service of our Home Office 
in Washington, D.C. Your investments and in- 
quiries will be given the same personal, efficient 
and courteous attention you would receive if you 
called at one of our offices. 


“JAe FH.SMITH ©. 


“Founded 1873 


Smith Building, Washington, D.C. 
285 Madison Ave., New York City 


Branch Offices in — Chicago — and Other Cities 


Kindly send Booklet and information regarding © 
Situ Bonps. 


**75-53"" 


NaMeE 





ADDRESS 
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See page 6. 
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Questions on OIL Heating 


VERY day, 
by mail and 
by phone, 
questions on 

oil heating are con- 
stantly being put to 
the Popular Science 
Institute of Stand- 
ards. There appears 
to be a tremendous 
interest in this mod- 
ern method of heat- 
ing, and it also 
seems that there are 
certain points 
which need to be 
cleared up with re- 
gard to the subject. 

The same ques- 
tions are asked re- 
peatedly, and in an- 
swering some of 
these in this article, 
we are covering the 
major points that 
should be known 
about oil heating in 
general. 

What are the ad- 
vantages of heating 
with oil? A good oil 
heating plant, prop- 
erly installed, will 
give a degree of 
satisfaction not pos- 
sible with coal in 
so far as convenience, freedom from 
attention, shoveling and sifting of 
ashes is concerned. It also provides a 
constant, even, and clean heat. 

Is it going to cost me more to use oil as 
fuel? In sections of the country where 
coal and oil prices are on a par, heating 
with oil generally costs the same or 
slightly more than coal. There are 
cases where there is a considerable 
saving in heating with oil, but as a 
rule no economical advantage can be 
expected from using this type of fuel. 


HH” much servicing is required? A 
good oil heating plant needs 
little servicing. Some adjustment or 
repair may be necessary at rare inter- 
vals, but no regular attention is re- 
quired. 

How about the danger from fire that I 
hear about? It has been proved that oil 
as a domestic fuel is as safe to use as 
anthracite coal, and several times safer 
than bituminous coal. An oil burner 


listed by the Underwriters’ Labora- 
tories and properly installed according 
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By COLLINS P. BLISS 


Consulting Mech. Engineer, U. S. Bureau of Standards, Washington 
Head of Dept. of Mech. Engineering, New Y ork University 


Director, Popular Science Institute of Standards 


to specifications offers no danger from 
fire. The fires you hear about almost 
never occur in such installations. Often 
fires that are attributed to oil heaters 
are started from some other cause. 
What chance is there of an oil short- 
age? It is certain that the oil practi- 
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GUARANTEE 


The above seal on an advertisement 
indicates that the products referred to 
have been approved after test by the 
Popular Science Institute of Standards. 

OPULAR Science MonTHLY guaran- 
tees every article of sastientin ad- 
vertised in its columns. Readers who 
buy products advertised in Poputar 
Science Montuty may expect them 
to give absolute satisfaction under 
normal and proper use. Our readers 
in buying these products are guaran- 
teed this soticdeation by Poputar 
Science Monruty. 
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cally in sight at 
this time is enough 
to supply all prob- 
able needs for a pe- 
riod of twenty years, 
Also, there is no 
telling at the pres- 
ent just what will 
be done in the way 
of developing new 
processes of secur- 
ing fuel oils or what 
new sources may be 
found. 

Would it be wise 
to wait a while before 
installing oil heat? 
Many people fear 
that this type of 
heat is still in 
the experimental 
stage and not capa- 
ble of giving satis- 
faction. While oil 
burners today are 
not perfect, there are 
now devices on the 
market that seem, 
from the standpoint 
of our present 
knowledge, to be 
very near perfection. 
Just what advance- 
ment may be made 
is doubtful. 

Is oil heating worth 
the cost? The best answer to this is that 
few high grade oil heating systems are 
removed. The majority of owners of 
such plants report they would be wil- 
ling to pay considerably more for oil 
before going back to coal. 

The Popular Science Institute of 
Standards has made a very compre- 
hensive survey of oil heating, ques- 
pores I a oil burner owners in 232 
cities of thirty different states. On 
the basis of the findings, the Institute 
has been able to approve certain burn- 
ers that have been definitely found 
to be giving satisfaction. 


A gir recommendations and gen- 
eral advice on oil heating can be had 
from the Institute by those PopuLar 
Science Monrtuty readers who write 
us advising (a) number of rooms in 
house, (b) type of heating system, (c) 
average annual coal consumption, (d) 
whether gas and electricity are avail- 
able. Address the Popular Science 
Institute, 250 Fourth Ave., New 
York, N. Y. 
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Electric Power ‘ 





Licensed under Andrews-Hammond patent 


B 1 te AB ~—— no battery. 


complete unit, 
replacing both “A” and “B” batteries 
and supplying radio current directly 
from the light socket. Contains no 
battery in any form. Operates only 
while the set is in use. Two models: 
AB 6-135, 135 volts “B” current, 
$64.50; AB 6-180, 180 volts, $74.50- 





Balkite “B” One of the long- 


est lived devices 
inradio. Theaccepted tried and proved 
light socket “B” power supply. The 
first Balkite “B,” after 5 years, is still 
rendering satisfactory service. Over 
300,000in use. Three models: “B”-W, 
67-90 volts, $22.50; “B”-135, 135 
volts, $35.00; “B”-180, 180 volts, 
$42.50. Balkite now costsno morethan 
the ordinary “B” eliminator. 





= i 


Balkite Chargers 
Standard for “A” batteries. Noiseless. 
Can be used during reception. Prices 
drastically reduced. Model “J,” rates 
2.5 and .5 amperes, for both =r and 


a 

trickle charging, $17.50. Model “N” 
Trickle Charger, rate .5 and .8 am- 
peres, $9.50. Model “K” Trickle 
Charger, $7.50. 


There are special models for 25-40 cycles 
at slightly higher prices. Prices are higher 
West of the Rockies and in Canada. 


_— 
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The answer is that both are good. 
Both have their advantages. Both will 


be used for years to come. So Balkite 


makes both chargers for storage bat- 
teries and “A,” “B” and “AB” electric 
power units, 

If you buy a Balkite charger you 
buy the standard charger in the radio 
field. If you buy Balkite “B” you buy 
one of the longest lived devices in 
radio. The first Balkite “B” after 5 
years’ use is still as good as new. 

If you buy Balkite “A” or Balkite 
AB you buy one of the most popular 
units Balkite has 


' Which is better for radio? 


power unit if you buy Balkite you will 
be certain of satisfactory radio recep- 
tion. Both are based on the famous 
Balkite electrolytic principle of recti- 
fication, a principle now used on over 
2,000,000 Balkite units in radio and 
a score of other industries. A prin- 
ciple that has become standard on 
the signal systems of most of the rail- 
roads of the country. A principle so 
obviously good that three manufac- 
turers — USL, Gould and Vesta — 
use it under license in radio alone. 
The important point after all is not 
whether you buy 





ever introduced. 
Both are real elec- 
tric devices, ena- 
bling you to make 
your set an electric 
receiver, contain- 
ing no battery in 





battery or electric 
power, but that 
the one you buy 
be reliable and 
good. That if you 
buy a charger it be 


one that will not 





any form. They 
never require 
charging. 
Whether you 
buy a charger or 


electric radio 





4. t¢ A 99 Contams no bat- 
Balkite “A tery. One of the 
most popular units ever offered by 
Balkite. The same as Balkite AB, but 
for the “A” circuit only. Enables own- 
ers of Balkite “B” to make a complete 
light socket installation at very low 


cost. Price $35.00. 








ruin your battery. 
That if you buy an 
“electric” unit you 
really get one that 
has no batteries in 


it. Ask your dealer. 


FANSTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS 


Licensees for Germany: 
Siemens & Halske, A. G. Wernerwerk M 
Siemensstadt, Berlin 


FANSTEE 


B 











Sole Licensees in the United Kingdom: 
Messrs. Radio Accessories Ltd., 9-13 Hythe Rd. 
Willesden, London, N. W. 10 


alkite 


—— Radio Power Units = 
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About 300 B. C. the Greeks sent 
messages by means of the Clep- 
sydra. In two stations were 
water jars of equal size in which 
floated marked rods. On signal by 
torch or flag, plugs were pulled. 
hen the rods lowered to a cer- 
tain mark, at another signal both 
“¢ were reinserted. erodsin 
th towers dropping to the same 
mark, the message was known. 
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Factory: Richmond Hill, N. Y. 


Selectivity—turn the dial of a 
Grebe Synchrophase Seven. Stations 


come in—clean, full-toned. No over- 
lapping of programs—station separa~ 
tion is sharply defined. 

The tone of the Synchrophase 
Seven, especially when combined 
with the Grebe Natural Speaker, 
is unrivaled in naturalness. Its 
one-dial control assures a simplic- 


ity of tuning that is remarkable. 








Ge 





Grebe construction, backed by 

eighteen years of making nothing but 

the highest ‘grade radio apparatus, 
guarantees the durability of these 
superior qualities. 

Grebe Synchrophase Seven $135; 
Grebe Natural Speaker $35. 
Send for Booklet P; then ask 
your dealer to demonstrate, in 
in your home, that you can “get 


it better with a Grebe.” 





YNCHROPHAS 


TRADE MARK REG. US PAT. OFF, 


RADIO 


A. H. Grebe & Company, Inc., 109 West 57th Street, New York City 


Western Branch: 443 South San Pedro Street, Los Angeles, California 


Makers of quality radio since 1909 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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PROHIBITION— 


Two Famous Doctors Disagree on the Effects of the 
Dry Law on the Nation’s Health and Present 
in a Spirited Debate Startling Views 
of America’s Greatest Problem 


NO “The necessity for alcohol may be 
taken as a natural law of well being 
for the vast majority of the human family. 
We thus see that our prohibition friends, 
by their unwarranted zeal, have succeeded 
in placing the Constitution of the United 
States in conflict with the constitution 
of man.”—Dr. Charles A. L. Reed. 


YES “Beverage alcohol is wholly un- 


necessary for developing and 
keeping perfect health. No test has been 
devised which does not exhibit serious in- 
feriority in functions of muscle, mind or 
special sense when doses of alcohol 
are used even in small and apparently in- 
effective amounts.”—Dr. Haven Emerson. 


IS IT GOOD for US? 





A... all, what everybody 


wants to know about prohibition, and 
what nobody definitely has found out, is 
its effect upon our physical well being. 
The public has been fed so much biased 
opinion and political ballyhoo on the sub- 
ject, that facts from which to draw reli- 
able conclusions have been lost in the 
controversy. 

Just what is the Volstead law doing to 
the health of the nation? Is it prolong- 
ing lives and generally increasing the 
physical fitness of the American people? 
Or, on the contrary, is it undermining 
health with poisonous concoctions; de- 
priving the bodies of workers of needed 
fuel for building energy? 

Into a recent gathering of the American 
Public Health Association in Cincinnati, 
these questions were hurled, setting off a 
debate of such intensity that it all but 
broke up the meeting. At the front of 
the controversy stood two distinguished 
American medical authorities. 


NE was Dr. Haven Emerson, Pro- 

fessor of Public Health Administra- 
tion in the College of Physicians and 
Surgeons, Columbia University, and for- 
mer Health Commissioner of New York 
City. He brought an array of medical 
evidence to substantiate his contention 
that alcohol, consumed even in modera- 
tion, not only is unnecessary to healthful 
human diet, but is injurious to brain, 


nerves and body. And he cited statistics 
of the American death rate to show that 
prohibition, by lessening the consumption 
of alcohol, has improved the general 
health of American families, especially 
of women and children. 


HE other was Dr. Charles A. L. 

Reed, of the University of Cincin- 
nati, former president of the American 
Medical Association and of the Pan- 
American Medical Congress. Conceding 
that excessive drinking of alcohol is harm- 
ful, and may even result in death, he pre- 
sented other medical evidence tending to 
show that alcohol helps to form the very 
tissues of our bodies, and is required in 
moderate quantities by most people to 
keep the human machine running effi- 
ciently. He flatly denied that the statis- 
tics referred to by Doctor Emerson could 
be interpreted as a sign of improved pub- 
lic health under the prohibition law. 

Here we find two nationally recognized 
health experts as far apart as the poles on 
the most widely discussed problem of the 
day. But at least they replace blind 
prejudice and guess with thoughtful dis- 
cussion based on scientific research. With 
the light of exact science turned on the 
subject, the facts about prohibition and 
our health are bound to be revealed. 

Poputar ScrencE MonTuty invited 
Doctor Emerson and Doctor Reed to pre- 
sent their views. Their statements, which 


follow, hinging largely on the interpreta- 
tion of figures showing trends in the death 
rate of the United States submitted to 
the Cincinnati meeting by Dr. Louis I. 
Dublin, Statistician of the Metropolitan 
Life Insurance Company, form probably 
the most authoritative scientific discus- 
sion of the health aspect of prohibition 
ever published. 

Dr. Dublin’s figures were offered, in the 
absence of reliable statistics on sickness, 
as the best available index to public 
health. They show, first of all, that the 
average death rate over six years of prohi- 
bition, from 1921 to 1926 inclusive, was 
at a lower level than during the period 
before prohibition, from 1900 to 1917. 
On the other hand, however, they reveal 
that the death rate trend has been steadily 
upward from year to year since prohibi- 
tion became effective, whereas previously 
it was downward. Moreover, the general 
upward trend has been due mostly to 
increasing deaths among men. 


le DRAWING a comparison between 
the two periods, Doctor Dublin omit- 
ted the years 1918, 1919 and 1920 which, 
he said, were severely disturbed by the 
influenza epidemic and therefore gave a 
false picture of the trend of mortality. 

In cold figures, the charts reveal that 
the average yearly mortality in the U. S. 
Registration Area, New York, New Jer- 
sey, Indiana and the six New England 

9 
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States, during the period before prohibi- 
tion was at the rate of 15.15 deaths to 
every thousand persons, and the mor- 
tality was declining at the rate of .10 per 
thousand each year. In the six years 
after prohibition, the average dropped to 
12.58 per thousand, or 16.9 percent lower 
than before. But instead of a yearly de- 
cline, the death rate climbed .09 per 
thousand a year—nearly as rapid an in- 
crease as was the decrease in the earlier 
period. Among insurance policy holders 
the average rate was 26.2 percent lower, 
and showed a very slight annual decline 
instead of an increase. 


DDITIONAL data from the Govera- 
ment Census Bureau at Washington 
revealed that, while the decline in mor- 
tality before prohibition included both 
men and women, since 1921 there has 
been a marked rise in the death rate 
among men, and for the most part a sta- 
tionary condition among women, though 
at a lower level. Doctor Dublin sum- 
marized these results as follows: 

“The prohibition period is character- 
ized by sharply declining mortality rates 
among children and adolescents of both 
sexes, and the decline is continued among 
women. The improvement is retarded 
among young male ' 
adults and disappears 
altogether during the 
middle years of life in 
that sex. In fact, the 
mortality has defi- 
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nitely risen among men over thirty-five.” 

The noticeable improvement among 
young women and children, Doctor Dub- 
lin concluded, apparently is partly due 
to the attack of health and social service 
agencies against disease, and partly to a 
rising standard of living. 

““Why, then,”’ he asked, “shave the death 
rates for men increased in view of these 
favorable changes? In that sex we find 
that an improvement in tuberculosis has 
gone hand in hand with an increase in the 
mortality from pneumonia, from acci- 
dents, from heart disease and kidney dis- 
ease. During this period there has been a 
constant rise in the death rate from alco- 
holism and from the associated condition 
of cirrhosis of the liver. Both of these dis- 
eases were at a minimum in 1920. They 
are now at a point almost as high as in 
the decade prior to prohibition. The pic- 
ture we have found to exist in the mor- 
tality of adult’ men is entirely consistent 
with the observations, universally con- 
firmed, of a continued widespread in- 
dulgence in alcoholic beverages by men. 
Prohibition has not been effective in that 
sex, and especially has this been true in 
the cities, and more particularly in the 
Eastern states. 

“If the saloon has gone and the great 












Ultra-violet rays are employed in 
the newest method of testing 
poison liquor. The inventor, Prof. 
Donald C. Stockberger of the 
Massachusetts Institute of Tech- 
nology, is shown here with his 
spectroscopic apparatus which 
detects any dangerous ingredients 
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body of men no longer spend a large part of 
their wages on liquor, it is only too clear 
that what they do drink now, even if in 
smaller quantities, is of such a deleterious 
character as to result in no advantage in 
health to them. The quality of liquor 
used throughout the country is sufficiently 
bad to make up for the smaller quantity 
consumed.”’ 


i DUBLIN presented further 
figures indicating how prohibition is 
undermining the health of men. In 1920, 
the death rate from the use of alcohol 
reached its minimum—1.3 deaths for every 
hundred thousand persons. Since then 
every year has seen a rise, until now the 
rate is more than three times as high. The 
year 1920 also showed the very lowest 
rate for admissio 1s to insane hospitals for 
alcoholism. Last year saw conditions three 
times as bad. 

“It is only too true,” he said, “that in 
the country over, with very few excep- 
tions, there is a mounting rate from alco- 
holism and from the associated diseases 
in the male population, and there is no 
indication as yet of a tendency toward 
improvement in them.” 

Such are the figures and conclusions of 
the expert statistician. Are they a correct 

picture of the nation’s 
health under prohibi- 
tion? The opinions of 
two medical experts, 
Doctor Emerson and 
Doctor Reed follow: 





By CHARLES A. L. REED, M.D. 


E effort is being made to show that prohibition is pro- 
moting the general health of the American people. This 
effort is based upon a two-fold fallacy. The first consists 

in the assumption that prohibition—in the sense of suppressing 
the manufacture, sale or consumption of alcoholic beverages—is, 
or has been, an actual fact in any part of the United States. 
The second fallacy consists in the equally unwarranted assump- 
tion that the state of the public health is a determinable fact. 
The only possible index to the public health is the prevalence 
of disease. There is no city or state in which diseases, taken 
as they come, are reported and recorded. It follows, therefore, 
that those who try to show that prohibition is the cause of 
improved health are engaged in an utterly hopeless task. 

In this dilemma they resort to reasoning beside the point. 

On one hand the statistician turns-to the mortality rate to 
prove his thesis. He does this, even in face of the fact that the 
mortality rate is based chiefly upon deaths from diseases that, 
so far as their causes are concerned, have nothing to do with 
the effects of alcohol upon the human system. Thus, the lead- 

(Continued in first column, page 11) 


By HAVEN EMERSON, M.D. 


EVERAGE alcohol (ethyl, or grain alcohol), whatever its 
B strength, is wholly unnecessary for developing and keep- 
ing perfect health at any age or in any race, climate, or 
occupation. Alcohol used medicinally for the sick under phy- 
sicians’ orders for its selective depressant action, and even for 
supplementary fuel-food purposes, is ‘ound to be useful occa- 
sionally, but to a decreasing extent, in the practice of medicine. 
If we knew how much alcohol in drinks is now used, and by 
persons of what ages, and under what conditions of dose and 
frequency, work, rest, and nourishment, we could with much 
accuracy allot to this habit its share, if any, in ill health. 

Without this information we must rely upon circumstantial 
evidence that so far has failed to convince people whose social 
customs have made them regard alcoholic drinks as a safe and 
indispensable article of diet. 

As England’s leading physicians and other scientists wrote 
in their classical report published in 1918, “it is remarkable 
that throughout the world lack of knowledge upon the action 
of alcohol on the human organism still prevails, and there is 

(Continued in second column, page 11) 
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ing causes of death 
are tuberculosis, 
pneumonia, heart 
disease, cancer and 
the infections of child- 
hood. In making his 
computation, or com- 
parison, he takes the 
pre-Volsteadian years 
between 1900 and 
1917 and the post- 
Volsteadian years 
between 1920 and 
1926. This is justified 
by the fact that the 
death rate for the 
three intervening 
years was distorted 
by the world-wide 
prevalence of influen- 
za. The mortality 
rate, beginning in 
1920, is shown to be 
on a lower level than 
during the preceding 
period. This fact is 
heralded triumphant- 
ly as being due to 
prohibition. When 
we plot the death 
rate for these years as a curve, however, we discover that if the 
improvement which preceded 1917 had been traced across the 
three intervening years it would have connected accurately 
with the “lower level” line beginning in 1920. It would seem 
that just here, at the beginning of the Volsteadian period, our 
statistical expert was about to be hoisted by his own petard: for 
now the figures show a distinct upward trend. So he at once 
divides the dead people into two groups, one consisting of 
women and children whose death rate goes on declining, the 
other consisting of men over thirty whose death rate goes on 
increasing. Men under thirty seem to have been lost in the 
shuffle. From this he infers that the deaths among women and 
children, who never did drink, have been improved by prohibi- 
tion, and that deaths among the men above thirty, notorious 
violators of prohibition, have been increased. At this point, 
with an air of resignation, he calmly announces that, for im- 
provement in the latter class, it will be necessary to await the 
advent of the next and nonalcoholized generation. All of which 
reminds me to observe that figures don’t lie. They can’t. But 
they can be juggled. 





Opposes prohibition. Dr. Charles A. L. 
Reed, Professor Emeritus University of 
Cincinnati, and noted as a writer of med- 
ical subjects; former President of the 
American Medical Association, and 
of the Pan-American Medical Congress 


HE philosophic special pleader of the prohibition brand is 

a more subtle article. It is his special mission to show that 
“prohibition” is the fount from which all blessings flow. But 
he inadvertently fails to concede, what every fair-minded critic 
of prohibition does concede, that there may be two sides to the 
account. Thus the fair-minded critic concedes that elimination 
of the saloon, and the saloon drunkard, stands on the credit 
side of the ledger. But he insists, what our prohibition philos- 
opher does not concede, that there is a debit side. The latter 
recognizes that we are in the midst of unparalleled prosperity, 
which he claims as one of the blessings from prohibition. He 
points to improved savings accounts as an index of improved 
prosperity and again gives the credit to prohibition, assuming 
that the increase in savings is due to the deposit of money that 
otherwise would have been spent for drink. Then he assumes 
that the improved general health is due to the improved nutri- 
tion that is due to the increased savings deposits that is due to 
prohibition that is due to the Volstead Act that is due to the 
Eighteenth Amendment. And there you are! In this way, 
accepting the findings of scientists that suit his purpose, reject- 
ing those that do not, he goes on until he accounts for almost 
every phenomenon in Nature except, possibly, the homeward 
flight of the swallows. 

There are, however, a number of plain facts that our Vol- 
steadians might have taken into consideration. There is the 
bald fact, based upon authentic figures, that since the enact- 
ment of the Volstead Act, sixty-five thousand American citizens 
have been done to death by poisoned alcohol. This, I am told, 
is fifteen thousand more than America lost on the fields of 
France during the World War. These deaths occurred as a 
result of the “health-giving” influence (Continued on page 146) 
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no authoritative 
work which gives or 
seeks to give the re- 
quired information.” 

And yet is there 
not much in their 
conclusions upon our 
incomplete present 
knowledge to help us 
in answering the 
question at issue? Is 
there a hazard to 
health in the use of 
beverage alcohol? 
The wise men of Eng- 
land at perhaps the 
most critical point in 
their country’s his- 
tory since the Napo- 
leonic wars gave out 
in an Official govern- 
ment document these 
brief paragraphs as 
representing the state 
of sound knowledge 
at that time. 

“The main action 
of alcohol (apart from 
the effects of its con- 
tinued excessive use) 
is confined to the nervous system. Alcohol is a narcotic rather 
than a stimulant in action.” 

“Its habitual use as an aid to work is physiologically un- 
sound.” 

“Its nutritional value is strictly limited by its drug and toxic 
action.” 

“The ordinary use of alcohol should not only be moderate, but 
should also be limited to the consumption of beverages of ade- 
quate dilution, taken at sufficient intervals of time to prevent 
a persistent deleterious action on the tissues.” 

Perhaps a reason for the widespread misunderstanding as to 
the real effect of alcohol is hidden in these further excellent 
descriptions of age-old observations of human conduct as 
modified by the moderate nonintoxicating use of alcoholic 
beverages. 

“Self-satisfaction is increased, but neither skill nor power. 
While alcohol gives the drinker the impression that he has 
performed the allotted task with unusual facility and success, 
impartial and objective examination of the performance shows 
(almost invariably where the higher faculties are concerned) 
that both accuracy and regularity have fallen below normal 
standard.” 

No test has yet been devised, from the crudest physical com- 
petition of marching troops to the most intricate psychological 
performances in a perfectly appointed laboratory, which does 
not exhibit a serious inferiority in the functions of muscle, 
mind, or special sense, when doses of alcohol are used even in 
amounts so small that the subject cannot himself notice the 
effect in his own sensations or performances. 

We know from long experience with the sick that resistance 
to and recovery from conditions such as lobar pneumonia, and 
septic infection or blood poisoning are reduced by the habitual, 
though not necessarily excessive, use of alcohol. 





@©Clinedinst 


For prohibition. Dr. Haven Emerson, 
Professor of Public Health Administra- 
tion in the College of Physicians and Sur- 
geons, Columbia University, and former 
Health Commissioner of New York City 


WE KNOW that alcohol even in nonintoxicating doses, 
if habitually used, is responsible for a variety of disturb- 
ances of digestion, nutrition and nervous or mental function. 

It is hardly necessary to say that in excessive amount or fre- 
quency, alcohol causes directly a large number of deaths and 
indirectly raises the death rate of many diseases and con- 
tributes heavily to the sickness in the general and mental 
disease hospitals. 

Furthermore, these statements refer to the use of all kinds 
of alcoholic beverages in all countries and among all races, the 
harmful effects applying more especially to women and to 
children. 

Before 1920 we had in this country a crude index of the total 
amount of alcohol consumed in beverages, but since this com- 
mercial traffic was outlawed we have little but the vaguest 
guesses. Estimates of our present use vary widely, none going 
beyond twenty percent of the pre-prohibition amount and 
some falling to but three percent. (Continued on page 146) 
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This simplified diagram illustrating the operation of the Televox shows how various vibrations of tuning forks go over telephone wires 
to the “mechanical man,” which receives them as a code and responds by turning on and off, among others, the devices at the right 


achines That Think 


Electrical ‘‘Men’’ Answer Phones, Do Household Chores, 
Operate Machinery and Solve Mathematical Problems 


N ASTONISHED group of 
engineers in New York City 
the other day saw an elec- 
trical machine answer tele- 
phone calls with almost 

human intelligence and with more than 
human accuracy. When the bell rang it 
lifted the receiver, replied to audible 
queries from the other end of the line, and 
executed instructions to perform certain 
mechanical acts, such as switching on 
lights and starting an electric fan and a 
vacuum cleaner. The tasks completed, 
it reported “O.K.” and hung up the 
receiver! 

A few days later, mathematicians in 
the Massachusetts Institute of Tech- 
nology at Boston “fed’’ to another elec- 
trical machine a difficult problem—an 
intricate series of equations which would 
have required weeks and even months 
for human brains to solve. Switches were 
thrown, motors turned, and in eight 
minutes the machine ground out the cor- 
rect answer in written form. 

Machines that can receive, acknowl- 
edge and carry out orders! Through the 
marvels of electrical invention, the 
“mechanical man” now becomes far 
more than a fancy. 


b peas first at that uncanny mechan- 
ical creature answering the tele- 

hone: He is the invention of R. J. Wens- 

y, an engineer of the Westinghouse 
Electric and Manufacturing Company, 
and goes by the name of Televox. If you 
could dissect him you would find his inner 
workings much like those of your radio 
receiver, and little more complicated. 


By HERBERT F. POWELL 


Yet if you should establish him at home 
in your absence—which the inventor says 
is not at all impracticable—he would 
serve you as a trustworthy and obedient 
caretaker. 

The mechanism consists primarily of a 
series of electrical relays, each sensitive to 
a sound of a certain pitch, and capable of 
translating that sound into specified 
mechanical action, such as opening and 
closing the switches of electrical appli- 
ances. Each relay is actuated through a 
tuned electrical circuit responsive to 
vibration of a given frequency and no 
other, somewhat as the circuits of your 
radio set can be tuned to a broadcasting 
station of a given wave length. 


HE mechanical man is not connected 

electrically to the telephone, but lis- 
tens much as you would. His ear is a sen- 
sitive microphone placed close to the 
receiver. His voice is a loudspeaker close 
to the transmitter. And the language he 
speaks is a series of mechanically operated 
signal buzzes. 

Experimentally, he has been made to 
understand and respond to words uttered 
by human voices, but for practical opera- 
tion the language which spurs him to 
action has been simplified to three dif- 
ferent sounds of different pitches. These 
sounds are made either by three tuned 
pitch pipes or, as in the New York demon- 
stration, by three electrically operated 
tuning forks. 

For illustration, imagine you are at the 
house of a friend and are calling your home 
equipped with a Televox. In the ordinary 
way you telephone your home. When 


your phone rings, Televox lifts the receiver 
and utters a combination of buzzes which 
tell you that you have the right number. 

Now you sound a single high note from 
the first pipe, which means, “Hello, get 
set for action.” Televox stops buzzing 
and responds with a series of clicks, saying 
** All set; what do you want?” 

Next you sound two short notes from 
the same pipe. These tell Televox to 
connect you with the switch on the elec- 
tric oven. The reply is two short buzzes 
saying, “You are now connected,” fol- 
lowed by a long buzz-z-z-z. which informs 
you that “the switch is open.” 

At this, you sound a deeper note on the 
second pitch pipe, meaning “Close the 
switch and start the oven.” Immediately 
Televox ceases the long buzz, closes the 
switch, then replies with a short, snappy 
buzz informing you that the switch has 
been closed and the oven is going. 

Next you may wish to inquire about 
the furnace, and with the first pitch pipe 
you sound three shrill notes. This means 
“Connect me with the furnace and tell 
me how hot it is.” The reply is three short 
buzzes, telling you that the connection 
has been made, followed by a pause, then 
two more buzzes which say, “The furnace 
is pretty low.” 


O YOU blow four blasts from the same 
pitch pipe, meaning “Connect me 
with the switch operating the drafts.” 


‘'Televox replies with four buzzes, signify- 


ing that the connection has been made; 
then one short buzz, informing you that 
the drafts are closed. With one blast 
from the second pitch pipe you order the 
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drafts opened. Televox instantly opens 
them, then gives the long buzz to say that 
the job is done. 

if nothing further requires attention, 
you blow the third pitch pipe, the lowest 

in tone of the three, which says “Good 
bye.” Televox hangs up the receiver, and 
stands ready for the next call. 

Each of these astonishing actions, as 
already explained, is accomplished by a 
different sound-sensitiv e relay. When the 
bell rings, the noise causes the first relay 
to lift the telephone hook and start the 
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watchmen at reservoirs. By their buzzes 
they tell the distant caller the height of 
water as shown by the gage in the reser- 
voir, and also control the flow of water at 
his bidding. 

Even more astonishing, perhaps, though 
less applicable to general use, is the 
“Product Integraph,” as it is called, 
developed at the Massachusetts Insti- 
tute of Technology, at Cambridge, 
by Dr. Vannevar Bush, Professor 
of Electric Power Transmission, ‘ 
and his staff of assistants. 





signal buzzer. The high note of 
the first pipe serves to connect 
any desired one of a number of 
relays, each of which has been 
arranged to control a certain 
operation. Thus, when the note 
is sounded twice, it moves a 
switch that connects relay num- 
ber two, controlling the electric 
oven. When sounded three 
times, it connects relay number 
three, and so on, according to the 
number of operations for which 
the apparatus is designed. Each 
time a relay is connected, Televox 
gives a corresponding number of 
buzzes, indicating that the con- 
nection has been made. More- 
over, it sounds an additional 
long or short buzz indicating 
whether the switch to be operated 
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Explaining demonstration apparatus 
by which buttons sound tuning forks 
into the telephone, the various notes 
of which make Televox do his work 





Curiously enough, the mechan- 
ical brain of the Integraph, 
which answers such problems in 
a few minutes, is little more than 
an electric meter, much like the 
meter in your house. It per- 
forms its thinking processes and 
reaches its solution by running 
as a motor, translating the 
problem into terms of electric 
power, and'expressing the answer 
likewise. ‘This is how it works: 








by the relay is open or closed. 
The lower note of the second 
pitch pipe is the operating note; that i is, 
it causes the connected relay to close or 
open the switch as may be required; also 
to report the fact by changing its long 
buzz to a short one, or vice versa. The 
deep note of the third pitch pipe simply 
causes Televox to quit work and ring off. 


O demonstrate that Televox' will re- 
spond to spoken words as well as musi- 
cal notes, the inventor has set up in the 
Westinghouse laboratories at East Pitts- 
burgh, Pa., a mechanism which will open 
a door to the call of “Open sesame!” 
The sounds of the voice, however, are too 
highly complicated for use in general 
practice. Still, a person with a good ear 
for music can get response from Televox 
by whistling or singing in the exact notes 
to which the relays of the machine are 
tuned. 
Three of the machines already are in 
actual use in Washington, D. C., replacing 






Dr. Vannevar Bush adjusting his apparatus that in eight 
minutes solves problems that take mathematicians weeks 


R. J. Wensley, inventor, points out part of Televox 


that lifts up the receiver. The relays, amplifiers and 


filters are shown inside the “mechanical man” 


Dr. Bush describes it as “‘an adding 
machine carried to an extreme in its 
design.”” For whereas the ordinary adding 
and calculating machines are limited to 
handling definite numbers, or constants, 
the new invention deals with those in- 
definite and inconstant quantities known 
as variables. These are quantities whose 
changing values depend on other vari- 
able quantities. 

For example, as you move the base of a 
ladder away from a wall the distance to 
the wall changes. So does the distance 
between the top of the ladder and the 
ground. Both distances are variables. 
Each depends upon the other, and their 
relation may be expressed by a formula or 
equation. 

In advanced electrical work, as in 
other sciences, experts constantly face 
the problem of combining many variables 
into a single sum or formula. This is 
known as integration, and the sum 
of the variables is called 
the integral. The problem 
might be compared _ to 
computing variations in 
the rise or fall of a large 
river by adding up the 
changing conditions in each 
of its small tributaries from 
moment to moment, which 
in turn would be related to 
such other variables as 
rainfall, the condition and 
slope of the land, and so on. 
Sometimes the problem is 
so complex that it will take 
an engineer from a month 
to a year to work it out. 
Sometimes it is beyond 
solution by mathematical 
formulas. 


First, the mathematician plots 
the equations expressing different sets of 
variables as curves or graphs on a sheet 
of paper. These sheets are passed slowly 
under pointers of the machine. Operators 
along the length of the machine keep the 
pointers on the curves. As the pointers 
move back and forth, following the lines, 
they vary proportionately the amount of 
power flowing through the machine. Thus 
the total number of revolutions the meter 
makes during the operation represents 
the sum or integral which is the answer 
desired. 


HIS sum, of course, is itself a variable 

quantity. Instead of expressing the re- 
sult by hands on a dial, as does your house 
meter, the Integraph meter controls a 
motor which moves a pencil over another 
moving sheet of paper. The line traced 
is a curve expressing the answer. 

By another operation, similar to the 
first, the machine can integrate the re- 
sult a second time. Thus, since many 
electrical equations require but two in- 
tegrations, they can be handled directly 
on the machine. The inventor declares 
it can solve virtually any second order 
differential equation, a type of problem 
with which engineers constantly have to 
deal. Moreover, by answering problems 
beyond present human mastery, he adds, 
it “‘opens the doors to important fields 
of research hitherto inaccessible.” 

Marvelous as are the Televox and the 
Integraph, it is well to remember that 
they still are far short of being human 
in one vital respect. They cannot do 
creative thinking, nor make decisions. 
Like the calculating machine and the 
automatic telephone exchange, their great 
value lies in saving time, labor, and 
drudgery, and so opening new oppor- 
tunities for creative effort. In this 
capacity they are priceless as faithful 
servants of mankind. 





Five Systems by W hich Y ou Can 
Make Y ourself More Efficient 


As told to 


KENNETH WILcox PayNE 


By Harry A. OvERsTREET 


WO young men 

were fired from 

the same office 

a few weeks 
ago. One, whom I'll call 
Walter Brandt, prompt- 
ly found himself a better 
place. The other, Joe 
Raymond, is still out of 
work. These two chaps 
apparently are very 
nearly equal in brains, 
experience, energy and 
initiative. 

Why is it, then, that 
Brandt is continuing to 
climb the hill of success 
while Joe Raymond has 
stalled part way up? That is a question 
such as comes to all of us at one time or 
another. We see the Walter Brandts 
succeeding brilliantly; we see the Joe 
Raymonds apparently struggling just as 
hard but barely getting along. And there 
is no real difference between the two 
types except in the vague, indefinable 
qualities of “temperament” and “per- 
sonality.”” Heretofore most of us have 
assumed that these mysterious keys to 
success are inherited; that one man 
born with them goes far, while another 
lacking them from birth fails. 


TT hopeless assumption is now 
challenged by the new psychology 
called behaviorism, whose exponents ob- 
serve facts in the laboratory rather than 
weave philosophical theories in the li- 
brary. By this method we have taken 
the magic and mystery out of such things 
as personality. We have discovered that 
a man’s personality is only the sum total 
of his habits of action. We have dis- 
covered that his habits of emotional 
action are much more important for suc- 
cess than his thinking habits; and finally 
we have discovered that such emotional 
habits are not born in us but have been 
manufactured for us by our parents, our 
early training and our environment. 

So, to ascertain the reasons for Walter 
Brandt’s success and Joe Raymond's 
failure, all we have to do is study their 
habitual actions—their emotional be- 
havior. By going back to their childhood 
we can learn how these habits were formed 
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‘ Drawings 
by Edward Poucher 


A boy will grow up to be a failure un- 
less his habit of seeking pampering, 
which the mother fosters, is corrected 


unrelated set of habits—habits learned 
as a child, habits we can wish onto our 
own children or spare them if we choose. 
Joe was afraid to admit he’d been fired. 
He was afraid to ask for a new job. He 
was afraid to face the reality of his situa- 
Joe actually, vis- tion. Walter Brandt had been blessed by 
ibly, did on the _ training with the fact-facing, quick-acting 
day that they eP 
were fired. 
Walter, after 
getting his two 
weeks’ notice, went coolly back to his 
desk, put in some phone calls and wrote if 
to several friends. ‘To his associates 
in the office, he remarked cheerfully: 
“Say, what do you think? The 
old man’s just given me the air.” ; 
He let it go at that. No whining / 
or recriminations. For ten days ‘| 
he kept calling on men he knew. He 
started his third week at a new 
desk. Walter had a system of 
quick-acting, fact-facing habits. 
Joe went back to his desk in sup- 
pressed wrath. He planned | elabo- 
rate schemes to get 
even with the boss. 
He sat down and 
made marks on his 
blotter. He let it / 
be known that he'd \/ 
resigned, after tell- 
ing the old man 


and find a practi- 
cal way of help- 
ing them change 
hampering habits. 
Let’s see, then, - 
what Walter and 
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E WHINED about 
it all to his wife that 
night. For two weeks there- 
after Joe sulked. In the spirit 
of a martyr, he worked over- 
time getting everything ready for 
his successor. He did everything 
he could think of—except hunt a 
new job. He persuaded himself 
that he was a courageous sacrifice 
to manifold responsibilities. 
But Joe Raymond was only 
fooling himself; he was giving 
one set of reasons for a quite 


Intelligent? Yes, but dreaming of what 
he might do and can’t do, and neglecting 
the work that he can do and should do 
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habit systems. Joe had been cursed with 
fact-dodging, dawdling habit systems. 

Thus, by analyzing their actions in a 
crisis, we see that these two men—approx- 
imately equal in general ability—are 
decidedly different in their emotional 
personalities. This difference in person- 
ality is plainly the reason why one is 
earning a good salary and the other is 
out of a job. And their personalities are 
not the results of vague, inherited quali- 
ties, but of distinct, learned habits of 
action. 


OW, how were these habits formed? 
Just what are habits, anyhow? 

Habits are formed by associating cer- 
tain stimuli with certain responses. When 
your wife puts a nursing bottle in the 
baby’s mouth, it begins to suck. That's 
an unlearned response to a_ simple 
stimulus. When the whistle blows you 
go out to lunch. That’s a complex set 
of responses to what we call a “condi- 
tioned” stimulus. The stimulus was a 
shrill sound that would have aroused only 
fear in the baby. But you have learned, 
by previous association of such sounds 
with certain conditions, that the whistle 
means the lunch hour. 

Now recent experiments in psychologi- 
cal laboratories have shown us roughly 
which responses are unlearned or inher- 
ent in human nature, and which are 
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learned or “conditioned.’’ Dr. John B. 
Watson, at Johns Hopkins University 
and elsewhere, put young babies through 
scientific tests of all sorts—with lights 
and animals and noises and recording 


‘Why We Are What We Are 
we makes one man success- 


ful, another a mediocrity and 
a third a failure? Why is it that 
some achieve outstanding leader- 
ship? What holds back their neigh- 
bors, apparently as good men, as 
industrious and as healthy? These 
questions are answered here by 
Professor Harry A. Overstreet, 
head of the Department of Phi- 
losophy at the College of the City 
of New York and author of [nflu- 


encing Human Behavior. 


apparatus—and as a result he decided 
that our original unconditioned responses 
are relatively few and simple. 

The new infant squirms, coos, cries 
and withdraws from pain. It can hang 
by one hand; it can suckle and sneeze; it 
is afraid only of a loud noise or of falling. 
These are approximately the only in- 
stincts we had at birth. 

But you and [ are full of abilities 
and full of fears. Where did they 
come from? We weren’t born with 
any of them. Yet we’re afraid of 
losing our jobs, afraid of standing 
**’ on high precipices, afraid of snakes. 

Is the baby afraid of snakes? 


' | : Not a bit of it. Babies love to 


play with snakes. But a little later 
in life the baby that has no fear 















Intelligent? 
his intelligence is effec- 
tive because of good 
bodily, social and mental 
habits. Instead of dream- 
ing he tackles the job in 
front of him, faces facts, 
thinks straight and acts 


Yes, and 


of a snake may 
show terror of 
so harmless a 
thing as a white rabbit. The baby has 
learned that particular fear from some 
chance association. Watson found out 
how to make any child afraid of a rabbit, 
afraid of a fur coat—afraid of a stick 
of candy! 
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All he had to do was to show a rabbit 
to a baby and at the same time strike 
a steel bar with a hammer. To cringe at 
an unpleasant noise is one of the baby’s 
unlearned responses. Seeing the rabbit 
simultaneously with this unpleasant 
experience, the baby howls and tries to 
escape. Later the sight of the rabbit alone 
will make it cringe. 

The ringing of a bell means nothing to 
my dog. But if I ring a bell every time 
I give him a bone, he will soon come to 
associate the artificial stimulus (bell 
ringing) with the natural stimulus (a 
bone). Finally, when I ring the bell, he 
comes running to me. He’s learned a new 
habit. , 

That same sound of a ringing bell may 
set a sailor to watching for a buoy- 
marked reef; it may start the child in 
school to putting his books away; it may 
send you running to the window to look 
for the fire. 


HESE are all learned or habitual re- 
sponses toa stimulus which would have 
caused only one thing in the child, that is, 
fear responses. All our habits, helpful and 
harmful, were formed in this same way. 
And countless times a day we unwittingly 
begin to teach good and bad habits to 
our own children by a similar association 
of natural responses to unnatural stimuli. 
At first your baby cries only when 
it has good cause in some discomfort. 
Then mother fondles it. Soon the associa- 
tion is formed between crying and being 
coddled. A little later you have a spoiled 
baby, who turns into a spoiled adult. 

This brings us down to the genesis of 
Joe Raymond's trouble, which, to a great- 
er or less degree, many of us share. Joe 
was an only son and his mother adored 
him. She made a great to-do over every 
bump or scratch. It soon became part 
of his acquired nature to seek coddling 
as escape from trivial discomforts. 

Joe’s early life was complicated be- 
cause his mother made all his decisions 
for him. He never got the habit of mak- 
ing up his mind for himself. To gratify 
her own vanity, Joe’s mother used to 
boast about her young hopeful while he 
was present. Naturally Joe ac- 
quired the habit of thinking about 
\ himself as a very superior person. 


UT now that he is out in the 
business world there is nobody 
to boast about Joe and bosses won’t 

, coddle him. 
q Now part of that human raw 
material at the basis of Joe’s 
make-up is the impulse of self- 


--~ defense. At the least threat to our 


pride we fiy to arms to protect it. 
When Joe found that the business 
world treated him merely as anoth- 
er cog in the machine instead of as a 
genius, he began to bolster up his self- 
esteem by withdrawing still more fre- 
quently into his childish world of day- 
dreams. 

A good many of us may find similar 
habits in ourselves. We bolster up our 
self-esteem by projecting our faults into 
others, just as Joe attributes the loss of 
his job to his wife’s insistence on going 
to the movies when he should have been 
working nights on his books. We all of 
us escape disagreeable realities by imag- 
ining ourselves § (Continued on page 138) 
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UR Navy’s most spec- 
tacular deed in the 
world’s greatest war 
was not on sea, but on 
land, and at the crit- 

ical place and time to hasten the 
war's end. American battleships on 
wheels cut the main German line of 
supply and retreat in France by hurl- 
ing shells weighing a ton twenty- 
three miles to blast away their vital 
railroads at high tide of the greatest 
battle in world history. 

Web-footed American gobs shot 
those shells from fourteen-inch 
American naval guns on special steel 
railroad mounts made in America. 
They were the most powerful guns on the 
Western Front, bar none, not even the 
German Berthas, which had far less force 
though longer range. Every gob knows 
the Berthas left the front just before the 
American naval guns approaehed it and 
says: “They knew we were coming.” 





O WE were, the snouts of our long 
blue-gray guns decorated with wreaths 
by French crowds cheering beside the 
tracks over which at six miles an hour we 
crawled majestically, like a fat old lady 
crossing a street—and, like her, hoping 
nothing would happen. No French rail- 
road had ever before borne such a weight, 
and everyone but ourselves believed we 
would spread tracks, crash through 
bridges or get stuck in tunnels. Even we 
held our breath sometimes, but while we 
had adventures aplenty, none of those 
things happened. 

We came through and did our 
job. First our battleships on 
wheels “‘sank”’ the city of Laon, 
and blew up a movie theater full 
of Germans. Then they cruised 


Pershing, who, when the British feared to risk landing to \ erdun and cut the railroad 
U. S. Navy’s big guns in France, cabled, “Come on” from Sedan to Metz that the 


eships 
on Wheels 


No feat of the American Navy in the great war was more 
spectacular than that of the big railway guns. Largest in France, 
they had a range of twenty-five miles and proved decisive at 
crucial moments. On these pages Admiral Plunkett, who com- 
manded them, and Mr. Johnson, who as a war correspondent 
observed them in action, begin the dramatic story of these 
tremendous weapons that helped hasten the end of the war. 





Germans called their “life artery.” For 
nearly a week before the first American 
doughboy saw that railroad, the Navy 
was blowing it up faster than the Ger- 
mans could mend it. When the war 
ended two of our five guns were in position 
to fire into Germany. 


ND more than half the time, we 
couldn’t see what we were shooting 
at, even through an aviator’s eyes. We 
had almost no airplane observation in the 
last big battle of the Meuse-Argonne, and 
had to shoot “off the map,” depending 
on the accuracy of our mathematical cal- 
culations and the straight shooting of our 
guns. Our shells went up 35,000 feet be- 
fore they started to come down, but of 
the 782 we fired in France, fully two 
thirds had material effect and every one 
had moral effect. The Germans tried to 
shell us out, killed and wounded a few, 
but we never budged. 

Pretty good for a bunch of Yankee 
tramps up from the sea, tacking about 
France, intruding on the Government’s 
railroads and the American Army’s war. 
We thought sometimes we would have to 
beat the French and the A. E. F. before 
we could beat the Germans. We firmly 
believed in ourselves and our idea and 
our guns, but we simply had to show 
other people of little faith. For a while it 
seemed the idea was too big for about 
anybody to get except General Pershing. 
He was always our friend, but some of 
the men he had working for him were slow 
catching on. 

Perhaps it didn’t help us that we were 
about the weirdest looking military out- 
fit in France. On the outside, gobs and 
officers wore Marine uniforms of greenish 
gray, Army tin hats, gas masks and mess- 
kits, but underneath they were still 
sailors and wore their blue blouses and 
sweaters. The railroad cars they lived 
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A naval gun battery complete with equipment for transporting and firing 
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Here, After Ten Years, Is Revealed the Real 
Story of the Huge Guns That Went Ashore 
and Beat “Big Bertha” at Her Own Game 


By Rear ApmirRAL Cuar.es P. Piunxett, U. S.N. 
In Collaboration with Tuomas M. Jounson 


in were painted white inside and had 
ship’s bells. When I “came aboard” they 
wanted to pipe me over the side, but were 
afraid some doughboy would take the 
bos’n’s whistle for a gas alarm. 

They were chosen from twenty thou- 
sand applicants, a group of five hundred 
young Americans, energetic and resource- 
ful, only twenty-five of whom had been 
in the old Navy before the war. The 
officers were the same kind, mainly volun- 
teers from civil life. 

After the war, our knowledge gained in 
France helped provide our country with 
the new sixteen-inch coast defense rifle, 
the most powerful such gun in the world 
and so mobile that one traveled recently 
by rail from the Atlantic to the Pacific. 

My principal remembrance is of my 
pride at commanding so fine a lot of men 
on a mission so unique. 

It really started November 12, 1917, 
when I was ‘‘Gunnery Officer” of the 
Navy, in charge of target practice, espe- 
cially with. the biggest guns we had. Then 
Rear Admiral Ralph Earle, Chief of the 
Navy Bureau of Ordnance, got the idea 
that resulted in the best adventure of my 
life and one of the biggest achievements 
in the Navy’s history. 


NLY the insiders knew it—the censor- 

ship took care of that—but then, 
four months and more before the first 
“Bertha” shell traveled 68.8 miles to 
hit Paris, the Germans had guns throwing 
shells forty miles, nearly twice the maxi- 
mum range of any big gun ever before 
known. 

Those guns were fired from near Cam- 
brai, and their shells struck St. Omer and 
Doullens, important railroad junctions 
behind the British front. That nearly 
drove Allied gunners wild, for they had 
been trying ever since April 28, 1915, to 
stop the bombardment of Dunkirk by 
German twelve-inch guns firing twenty- 
eight miles, and now here was a still 
longer-ranged gun. What next? 

In November, 1917, all knew there 
would be a great German drive in the 
spring to end the war, before the Amer- 


icans could get fully into it. Suppose the 
advancing German armies had 
many such guns! They would 
reach Calais and Boulogne. They 
might even throw shells across the 
English Channel into Dover. To 
be forced to abandon the Channel 
ports would be a catastrophe for 
the Allied cause. 


HE German forerunner of the 

Bertha was a 380-millimeter 
forty-two-caliber gun, about eleven 
inches, throwing a shell of 1638 
pounds as far as 51,948 yards with 
muzzle velocity of 2625 feet a sec- 
ond. Admiral Earle decided to pit 
against it our fourteen-inch fifty- 
caliber naval gun, the main weapon 
on our most powerful battleships. 
Its 1400-pound shell could be 
thrown 48,000 yards, but at an 
initial muzzle velocity of 2800 feet 
a second, and we believed it would strike 
a harder blow than the German shell. 

Our fourteen-inch gun could deal a 
harder blow at longer range than any- 
thing the Allies could bring to bear. The 
best the British had on land was a twelve- 
inch gun. The French had a ten-inch gun 
of 36,000 yards and a twelve-inch how- 
itzer of 16,500 yards. Their secret 520- 
millimeter, 20.5-inch howitzer was not 
of long range. The Italian: eleven-inch 
gun threw a heavier projectile than ours, 
but neither so far nor so hard. 

By the time our guns reached France 
the German drive would be on. We must 
adapt our guns, made to be used on bat- 
tleships, to traveling on railways; we 
must devise rolling repair shops, machine 
shops, ammunition cars, cranes, wireless 
outfits—we must make battleships on 
wheels. 

Admiral Earle’s idea sparked 
at once. The Navy’s convoy 
work, antisubmarine campaign, 
and North Sea mine barrage 
were splendid services of the 
greatest value in winning 




















the war, but they did not Plunkett, who, when Pershing said, “Come,” went, and with 
appeal to popular imagination, the U. S. Navy’s mobile guns out-Germanned Germany 
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é; ans fal Diagram of the Navy’s mobile 14. 
Hee E34 inch gun. Full lines show 
drt ae gun in place for transportation; 

dotted lines, positions for firing, 
Below, pit to take up recojj 








Firing one of the Navy’s 14-inch rifles in the Meuse-Argonne, the biggest battle in which Americans fought. The weap- 
ons hurled 782 1400-pound shells before the Armistice and proved most effective in destroying railways and troop depots 


and the Navy had never had its just 
share of credit for them. Here was some- 
thing that thrilled the sailor man. 

On November 26, 1917, the Depart- 
ment approved Admiral Earle’s plan and 
only two weeks later the drafting room 
force at the Naval Gun Factory under 
Commander Harvey Delano, the most 
overworked lot of men I ever saw, had 
produced its first report. Battleship tur- 
ret mount designers and men experienced 
in bridge and locomotive work gathered 
all available data on the French railways, 
and called upon Admiral Sims, command- 
ing our forces in European waters, for 
other data. By January 25, 1918, 136 
standard drawings and eleven sketches 
were ready for submission to bidders. 

The gun car had to be strong enough 
to carry the rifle, fifty-eight and a third 
feet long and weighing ninety tons, and 
to stand the shock of its firing at an angle 
of elevation from zero to forty-three de- 
grees, with a resulting trunnion pressure 
of 966,000 pounds and horizontal and 
vertical reactions of about 
700,000 pounds each. It had 
to be light enough to get over 
railroads and bridges, and 
small enough to get through 
tunnels. That gun car was 
some job, but it was done, 
thanks! to Commander De- 
lano, Capt. A. L. Willard, and 
Mr. George A. Chadwick, 
and a shoal of helpers. 


HE gun car had as back- 

bone two main girders 
seventy-two feet long, 
weighing 135,830 pounds. 
They were tied together and 
cross-bracketed at each end, 
where were U-shaped hous- 
ings in which were placed 
cast-steel H-beams, each car- 
rying a center-pin socket. 
These received the center 
pins on the two twelve-wheel 
car trucks placed at each end. 
Structural steel girder 
beams formed the frames of 
the trucks and carried the 


load to the axles, which turned in nine-by- 
twelve-inch boxes with coil and equalizing 
springs to distribute the load. 

Every “expert,” Allied or American, who 
saw the gun car afterward, it seemed to 
me, told us there was too much axle-load. 
The whole car and gun weighed 535,000 
pounds, and a New York Central loco- 
motive and tender, class 1300, weighed 
518,240 pounds. Our battleships on 
wheels would collapse, we were told. But 
we knew they wouldn’t, and they didn’t. 


Fg agemeny big problem was placing 
the gun so that the girders would 
take up the firing load and recoil. The 
gun was placed in the well between the 
two girders, which were made especially 
heavy at this point. The deck lugs of 
the gun were fastened directly to this 
heavy girder web by steel bolts. The 
slide was installed between the lugs, and 
the elevating gear—a worm in an oscillat- 
ing bearing operated by hand through a 
train of gears—was placed beneath and 





In the field. Franklin D. Roosevelt, then Assistant Secretary of the Navy, 
and Rear Admiral Plunkett, in charge of the Navy’s gun campaign against 
the Germans, inspecting one of the guns at Montoire, France, in 1918 


fastened to girder flanges and crosspieces, 

That was all right for shooting at angles 
up to fifteen degrees, which would give 
23,000 yards range. But we should need 
our maximum range of 48,000 yards, re. 
quiring elevation of forty-three degrees, 

An important part of the theory of 
long-distance shelling is that the higher 
the elevation of the gun, the greater the 
range. The Germans first put the theory 
into practice with the Leugenboom guns 
that shelled Dunkirk and the St. Omer. 
Doullens guns that reached forty miles, 
then a record. In discovering how to do 
that, they also discovered how to develop 
the Berthas that on March 23, 1918, 
threw a shell seventy-two miles into Paris, 
Our shell was fourteen-inch, seven times 
as heavy and with greater bursting 
charge, with twice the muzzle energy. 
We had to contrive a mount that would 
enable us to elevate the gun enough to 
get this big shell far into the rarefied up- 
per atmosphere and give maximum range. 

The main problem was that of the re- 
coil mechanism. Of course, 
the higher the muzzle went 
into the air, the lower this 
recoil mechanism was de- 
pressed—like a seesaw. We 
fixed that by digging a hole 
between the rails at the spot 
where the gun was to fire. 
Then acrane car placed in the 
pit a foundation of timber 
work backing and structural 
steel girders, and a heavy 
steel casting called the tran- 
som bedplate. That took 
about twenty hours. 


No: each gun car had 
fastened to the girder 
webs and flanges a transom 
bedplate casting similar to 
that in the foundation. When 
it was directly over the foun- 
dation casting, 100-ton ball- 
bearing jacks were placed 
under the corners of the H- 
beams at each end of the gun- 
car girders, and the entire 

(Continued on page 123) 
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amera Finds N@w Marvels 
In an Old World 


Plane’s Own Hum Aims Antiaircraft Gun at Itself 


The control mechanism of the newest antiaircraft gun responds to sound waves 
of an airplane’s drone and aims the gun at the craft. The weapon is shown at the 
Aberdeen, Md., Proving Ground, where it was inspected by Secretary of War Davis 


Reef Plugs Holes in Ship 


Seamen were amazed recently when 
fragments of a reef near Ensanada, 
Mexico, on which the S. S. Circinus 
struck, were found to have plugged up 
some of the holes made in the vessel’s 
hull, enabling her to limp into port 


“‘School”’ of Dirigibles 


Here is the great dirigible Los Angeles 
at home in the hangar at Lakehurst, N. 
J., with three other U.S. dirigibles. The 
four, back from maneuvers, look like 
a family or “‘school”’ of huge animals 
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Edison Radio Debut on With the inventor, center, are, left to Europe in Four Days U- S. Shipping Board members are 
s right, J. W. Lieb, New York Edison ' P shown above witnessing a test of a 
Lamp Ss 48th Birthday Company head, and E. W. Rice, Jr., Promise of New Ship model of a new slim type of liner, whose 
. G. F. Morrison and Gerard Swope, shape is said to give amazing speed 

of the General Electric Company with exceptional resistance against storms 








| Why Don t We Fly? 


y CAPTAIN FERDINAND TUOHY 


Y A queer turn of the wheel 

1927 will be remembered as 

the year that yielded the most 

superb individual feat in aerial 

annals—Lindbergh’s flight— 

and as the year in which we first paused 

for a serious examination of our vaunted 
“conquest of the air.” 

Of course, for years previously, and at 
the expense of being greeted as croakers 
and pessimists, a small body of reason- 
ing publicists and others had been insist- 
ing that our grandiose aerial age was a 
myth and likely to remain so as long as 
the airplane as at present conceived held 
the field. However, the international 
press as a whole continued to write airily 
about the air as if it were everybody's 
element. 

The truth about aviation lies between 
those extremes, and if we are ever to 
get a fair assessment of this air tangle, 
generalizations must be abandoned and 
the matter gone into systematically. 

The first essential is to tackle that 
hoary old stand-by of the special pleader: 
“The airplane is still in its infancy!” 
Frankly and brutally, it is not—at least 
if judged beside kindred inventions. 
Stephenson piloted his first passenger 
train in the north of England in the early 
1830's, and less than thirty years later 
the main railroad tracks that exist to this 
day in England were being laid. Take 
the automobile. The Marquis de Dion 
drove the first “‘horseless carriage’”’ down 
the Champs Elysées in 1891, and develop- 
ment in construction ceased, to all practi- 
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CaprTain Tuony, English war veteran 
and distinguished international jour- 
nalist, speaks here from an unusual 
point of view, a perspective obtaining 
in both England and America. Yet 
that aviation is striving to overcome 
the situation he cites is shown by the 
interest of airplane builders in such 
efforts as the Daniel Guggenheim 
Safe-Aircraft Competition. 


cal intents and purposes save for detail 
and embellishment, about 1911. 

In short, the airplane’s two competitive 
locomotion inventions were rapidly devel- 
oped to a point of popular usage where 
they have remained, more or less and save 
for mass production, ever since. 


UT what of the airplane? It cannot be 
rated at less than thirty years of age. 
Of the two separate inventions which com- 
pose it, the internal combustion engine 
was invented by de Dion thirty-six years 
ago, while the framework-cum-fuselage 
dates back to 1897, when the German 
Lilienthal, a contemporary of Langley 
and Ader, glided to his death in a heavier- 
than-air machine of the general pattern 
that was later, in 1902, fitted with a motor 
by the Wrights and flown at Kitty Hawk, 
North Carolina. 
Yet the “age” of the airplane can 
scarcely be fixed thus arbitrarily, since 
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during its adolescence there befell the 
amazing scientific interlude of the war, 
in the course of which both construc- 
tion and flying of aircraft were so intensi- 
fied that the late Lord Northcliffe, fly- 
ing’s first patron, said “the science of 
flight was advanced at least fifty years 
beyond the point it would have reached 
normally in our time had there been no 
war.” 

Fifty plus thirty. Technically we are 
entitled to contemplate the airplane as an 
old dodderer of eighty. But let us not be 
harsh. Let us call it fifty. 

Proceeding, we stumble against this 
considerable circumstance: that the air- 
plane, unlike kindred inventions, arrived 
in dazzling completion. The biplane that 
Wilbur Wright showed the world in 1908 
at Le Mans was able to keep the air for 
several hours, to tackle cross winds, and 
to fly, if need be, at the safe landing pace 
of thirty-five miles an hour. Primitive, 
yes, but within a year other brains had 
scrapped this and that—the starting rail, 
the funny fuselage with its enthroned joy 
stick, the box-kite appearance, and so on— 
and turned out biplanes and monoplanes 
not vastly dissimilar to those in use today. 


ND with those machines transcend- 
ing feats were soon accomplished by 
Paulhan, Latham and Curtiss, Beachey, 
Bleriot, the Farmans, Grahame-White, 
Garres, Rolls, Moisant, Delagrange, Nieu- 
port, Leblen, Hawker and Chavez (who 
crossed the Alps to his death), finally by 
Vedrines, who landed on a Paris roof, and 
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In war Mars smiles approval on the exploits of men risking and often losing lives in airplanes; but in peace Neptune, supported by all the elements, 


thrusts forth forbidding hands to men and their mechanical birds who try to span the oceans, saying, “Not yet. 


You do not know enough” 


Airplanes Fail as Practical Carriers and 
Demand Revolutionary Improvements, Says 
the Writer of This Illuminating Article 


by Pegoud, who laughed at Isaac New- 
ton by looping the loop. 

That was the airplane’s real period of 
infancy—those six breathless years, 1908- 
14, that preceded the war. And as an 
indication of how far the infant pro- 
gressed in them, perhaps it will surprise 
many to learn again that thirteen years 
ago, in June, 1914, the German Stoeffler 
succeeded in remaining aloft twenty-four 
hours, or twelve times Wright’s record 
of five and a half years before! 


ND yet in the last thirteen years we 
have only slightly more than doubled 
Stoeffler’s record. 

Two years, I imagine, the air historian 
of the future will choose for his elucida- 
tion of the early years of human flight— 
1909 and 1927, the first, the year the 
world grasped at a new and wonderful 
celestial circumstance, the second, the 
year it found the heavens had eluded it 
—at least for the time. 

Thus armed with some degree of per- 
spective, we may now switch directly to 
the facts of the day. 

The airplane is a colossal success in war. 

Reserved at first for reconnaissance in 
the World War, heavier-than-air craft 
soon came vitally to affect the conduct 
and progress of military operations in half 
a dozen spheres. But the brilliant aerial 
termination of the war, with thousands of 
machines all day and all night fulfilling 
their diverse missions, requires ‘scant re- 
calling here; rather should we be occupied 
reviewing the likely expansion of their 


activities in the future—especially long- 
distance raids, thanks to machines now 
able to cover 2000 or 3000 miles without 
stop (the real significance of recent hap- 
penings) and an assured all-round in- 
creased use of airplanes flying from parent 
carriers, 

However—and it is the biggest “how- 
ever’? one can summon—war-time con- 
struction (and flying) was carried out with 
a minimum regard for safety measures 
that would encroach upon war efficiency, 
upon the ability to rise steeply, maintain 
high speed, turn swiftly, roll, spin, loop 
and zoom, to avoid an enemy or to gain 
better contact with him. How many of 
the legion who “failed to return” fell 
victims to their own machines, nobody 
ever knew in that inferno. 

In short, the airplane made grandly 
good in war while enjoying a latitude 
roundly and rightly denied it in peace 
time. 


| ind us next turn to what has super- 
vened since the Armistice. The entire 
war organization, thousands of pilots and 
all, would, we were told, be forthwith 
transferred to peace-time service. Soon 
we should all be flying. In actual fact, 
during the last nine years the airplane has 
steadily gained as a useful accessory in 
special situations and an occasional boon 
—in addition to postal mail flights 
(chiefly in the United States) and the 
more or less regular functioning in Europe 
of eighty-one air lines whose entire fleets 
may daily take aloft perhaps the equiv- 


alent of a train load of passengers. 

In fairness to the airplane we must 
remember that it has been used with 
greater or less success for the carrying of 
mail, for exploration, for mapping and 
surveying, for hunting and fishing, for 
the destruction of insect pests, and for 
other similar and undeniably useful pur- 
poses. 


OST praiseworthy and promising 
. but rather far behind what was 
promised us! I am well aware that inter- 
ested parties have statistics all ready 
showing that it is safer to fly than to take 
tea in one’s own den; yet statistics also 
show that the only real air line in exist- 
ence, Paris-London, carried but 8000 
passengers in its peak year, 1926, and that 
accidents or forced landings were fre- 
quent. And the general feeling of these 
aerial travelers is of doing a thoroughly 
risky but fearfully exciting thing, a 
sentiment wholly absent when one gets 
into a train or automobile. One regular 
Paris-London air passenger that I knew 
well, Risse, a Paris maitre d’hétel, used to 
say: ““One day I shall be in for it, I know.” 
And he was right—killed in Kent. Ona 
par with this form of aerial premonition. 
may be cited the airmen’s own dictum 
that “if you stick at it long enough, 
you're bound to get killed.” 

The chief Paris-London perils are fog 
and landings forced by engine trouble. 
There have also been head-on colli- 
sions, “shipwrecks” in mid-channel, with a 
dozen passengers (Continued on page 139) 








Plants Put 
For Their Health 


Though Its Working Day Can Be. 
Stretched by Artificial 
Even a Vegetable Needs Sleep 


LUE light cast a 
B weird shade over 

our faces, as we 
stood in the ‘“‘spec- 
tral greenhouse.” Beyond, broad beams 
of yellow and orange tinted sunshine 
bathed boxes of growing plants in an 
unnatural radiance. 

Growing plants under colored lights to 
find out how they behave—that is but 
one of the strange experiments you can 
watch daily at the Boyce Thompson 
Institute for Plant Research, in Yonkers, 
Be Bs 

Here plant growers make their own 
weather and germinate seeds at freez- 
ing temperatures—oddly enough, in 
electrically “‘heated’’ ovens. They 
“scrub” coal gas clean and feed it to 
plants. They have shown that plants, 
unlike animals, get along splendidly 
without the ultra-violet rays of sun- 
shine. 


wir plants and seeds grow— 
how to raise and multiply them 
—these are the questions that experts 
at the institute are spending millions 
to answer. Nowhere else in the world 
is the duplicate of their “constant 
light room,” where it has been proved 
that all plants must have sleep, and 
that many need the full eight hours 
human beings require. In this room 
with twenty-five 1000-watt lamps are 
carts of potted plants, with numbers 
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to Bed 


Light 


A cabbage growing far 
more luxuriantly than 
others because it has 17 
hours’ light every day 


indicating how many hours they must 
sleep. 

These plants never see sunlight. At 
specified hours they are “put to bed” in 
an adjoining dark room. Tomato plants 
become spindly and weak when their 
“working day”’ in the light is stretched to 
nineteen or twenty hours. Maryland 


tobacco and ragweed require a goodly 
period of darkness in order to flower. 
























The only constant light room for 
plants in the world. Here plants 
are tested in the glare of twenty- 
five 1000-watt electric lights to 
see what length of “ working day” 
is best for them. Later, in a 
dark room, they are “‘ put to bed” 


Left: Six pots of barley forty-one 
days old. The two pots at ex- 
treme left were grown in ordinary 
greenhouse conditions; those at 
the right in same conditions but 
with an additional six hours of 
light; those in the middle, in 
same conditions as those at right 
but with aid of carbon dioxide gas 
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Dr. William Crocker, Boyce Thompson Institute chief, 
tours greenhouses to see how his plant pets are faring 


Turnips, salvias and coxcombs occu. 
pied one greenhouse I visited with Dr, 
P. W. Zimmerman, one of the experts, 
They seemed rather undersized in the 
blue room; beneath the yellow panes 
cheerful light they were vigorous and 
bushy, while under the orange they were 
tallest of all but spindling. 

Under the microscope, samples of 
stems showed that the blue and violet 
parts of sunlight are both necessary to 
plants. Without the blue, the plant is 
likely to seed or fruit ‘imperfectly. 


R. ZIMMERMAN and his assistants 

are seeking to reduce the cost of 
seventy-five-cent-a-quart blueberries— 
the choice, oversize kind. And to the 
conservation plea, “Don’t cut wild holly 
for Christmas greens!” they respond, “ We 
can show you how to grow little holly 
trees in pots, loaded with berries like a 
grown-up tree.” 

In the laboratory of Dr. William 
Crocker, director of the institute, I saw 
seeds mashed up and agitated by a 
mechanical shaker in an odd-shaped 
vessel with a little hydrogen peroxide. 
The escaping bubbles, collected and meas- 
ured, indicated the seeds’ vitality. 

Dr. F. E. Denny has sprouted potatoes 
in two or three weeks instead of two or 
three months by treating them with a 
chemical called ethylene chlorhydrin—a 
close relative of the ethylene gas used to 
hasten fruit ripening. 


OAL gas (rich in carbon dioxide) from 

the institute’s boilers is scrubbed clean 
and released to the greenhouses for the 
plants’ use. Some plants mature far ahead 
of their normal time when so fed. Open- 
air plants also are fed carbon dioxide 
through perforated tubes, while duplicates 
in a neighboring plot get none, for com- 
parison. The heavier gas sinks so that the 
plants can breathe it. Many grow mark- 
edly faster. This plan has already been 
tried with profit in the German sugar- 
beet fields. 
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How the World Will End 


Astronomy Predicts Annthilating Explosion Such 
As That Which Hurled the Asterotds into Space 
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By RICHARD ALDEN SWALLOW 


of Mars and Jupiter, or about 170,000,000 
miles distant. For this he has found fas- 
cinating evidence. 


HE world will end in a gigantic 
explosion! As it grows old, great 
cracks will appear in the Earth’s 


which sent them on their journeys. 
Several other points seem to be the 
centers through which a number of the 





Cu. 
Dt sun. ; 
rte Ages before this happens the UT what made it ex- 
the Earth’s people will gather on plode? 
nes’ the hilltops to see the old The causes, he explains, 
and moon go to its death in a were the same as those which 
rere similar blast. They will see eventually will result in anni- 
our satellite torn apart like hilating every member of our 
of a bursting bomb. The rise solar family. As everyone 
dlet and fall of the tides will cease. knows, most solid substances 
to Nights will be turned into expand with heat and shrink 
+ ig blackness save for the feeble as they cool. Once the Earth 
glimmer of distant stars. and the other planets were 
Countless generations later, fiery hot. Cooling through 
nts other men will witness the the ages, they gradually 
of spectacular destruction of shrunk. The surface, of 
~~ the planet Mars, a foretaste course, cools more rapidly 
the of the fate awaiting our own than the interior. Conse- 
lly planct. quently the shrinking crust 
We For the sun and its entire tightens about the hot inner 
lly family of worlds are doomed core. The result is tremen- 
8 in the end to be blown to dous pressure within, which 
fragments. steadily increases as_ the 
1m planet ages. 
aw UCH is the startling theory If the surface rocks were 
a recently advanced by Dr. elastic, like a rubber band, 
ed Dinsmore Alter, head of the they might stretch and so 
Je. Astronomy Department of withstand the pressure. In- 
aS the University of Kansas. It stead, they break apart. As 
is based on fifteen years’ ob- the cooling process contin- 
yes servation and telescopic study ues, the planet’s crust devel- 
or of the asteroids—m id get ops enormous cracks which 
a planets which have been dis- * open wider and deeper. At 
~a covered by the hundreds, fly- ae. , last they become so deep 
to ing in regular circular courses a on that the whole sphere bursts. 
about the sun, and which Drawings by J. Scott Williams Tasos 
Doctor Alter concludes are Below the symbolical figure of destruction is the sun; above, the exploding TUDY of the asteroids 
m fragments of a great planet planet of Dr. Alter’s theory. Other planets shown are, in order, Mer- ri indicates that the van- 
an already exploded. Some are cury, Venus, Earth, (Moon,) Mars, Jupiter, Saturn, Uranus, and Neptune ished planet first burst into 
he large enough to hold a good- four large pieces. These, in 
ad sized city; others are believed to be no tually all the asteroids thus far dis- turn, went through the same processes 
n- larger than a baseball. But all show covered lie mostly within a great gap of as the parent body and exploded. Per- 
de unmistakable signs, Doctor Alter says, space between the two planets—a void haps their fragments followed the same 
es of having come from a shattered world which, according to astronomical laws, course. 
n- which vanished perhaps a billion years should he occupied by another planet. “Tf men had lived on Earth at the 
he ago; ages before men appeared on Earth. Moreover, a number of the larger aster- time,”’ says Doctor Alter, “they could 
k- From their positions and behavior, he roids, in each voyage around the sun, not have heard the blast. There must be 
-n adds, it is even possible to place the pass through a common point in this air to convey sound, and there.is no air 
I- former location of this lost planet at a space. It is easy to infer that at this in space. If the explosion was extremely 





surface, like lines on an old man’s 
face. These cracks will widen 
jnto vast abysses, until at last 
the entire globe will be rent 
asunder. A colossal blast, a 
momentary flash in the starry 
heavens, and our planet will be 
snuffed out forever, scattered 
into countless fragments fly- 
ing through space. 

And the universe will go on 
as before, unmoved, unaware 
of the catastrophe that has 
occurred in the family of the 


point about midway between the orbits 





point orcurred the mighty explosion 





smaller fragments pass. Each of these, 
perhaps, marks a place where 
a larger fragment exploded 
in turn. 

Undoubtedly hundreds of 
the midget worlds remain to 
be discovered. But from the 
combined masses of those 
already known—about 1200 
in number—Doctor Alter has 
calculated that the lost planet 
was larger than Mercury, 
yet considerably smaller than 
Mars. 


violent, they might have observed a great 
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flash of light. It is barely possible that 
portions of the planet were hurled as far 
as the Earth’s path around the sun. A 
few of the meteorites that flash across our 
skies may be small asteroids. 

“The explosion did not noticeably 
change the orbits of other planets, nor 
their relation to each other. The loss of 
gravitational attraction previously exert- 
ed by the planet must have been so 
slight as to be virtually immeasurable. 

“Since the planet was about three 
times as far from the sun as is the Earth, 
and received only about one eighth of 
the amount of heat we receive, it is 
doubtful if life existed there. But if it did 
exist, it probably was snuffed out with 
the catastrophe.” 


HE annihilation of the moon, Dr. 

Alter prophesies, will be the next 
spectacular event in the solar system. 
Though no older than the Earth, its par- 
ent, it has lost its heat much faster be- 
cause of its smaller size. Even now, he 
says, great openings in the moon’s surface 
may be seen through the telescope. 

The explosion of Mars will come next, 
preceding the destruction of the Earth 
because Mars is farther away from the 
sun and thus receives less heat. The 
“canals”. of Mars, he says, may 
actually be great cracks in its sur- 
face. 

As for the Earth, there is little 
to fear for millions of years. 

“The surface of our planet is in 
excellent condition at present,”’ Dr. 
Alter assures us. ‘“‘The Earth 
is extremely hot inside. It will 
not cool sufficiently for cracking 
for many ages. I do not consider 
earthquakes a sign of coming 
destruction. They are purely 
local upheavals. Before the 
planet would break apart, the 
cracks would have to extend far 
into the interior. Cracks even a 
thousand miles’ deep would not 
necessarily mean its disruption. 
When such cracks do appear they 
will be appalling, no doubt, to people 
living then, but they will simply be 
harmless indications of a fate which 
will visit the sphere a few millions 
of years farther on.” 


VEN the sun is likely to come 
to the same end, Dr. Alter adds, 
though its explosion cannot occur for tril- 
lions of years. Each second the sun loses 
4,000,000 tons of its mass in supplying the 
heat energy which it shoots off into space. 
But this amount, vast though it may seem, 
is so insignificant compared with the size 
of the sun that in a million years the 
amount lost would not be noticeable. 

In his observations of the strange 
heavenly fragments on which these 
amazing predictions are based, Dr. Alter 
has added much to our knowledge of the 
asteroids. Until the beginning of the 
nineteenth century the midget worlds 
were not known to exist. Ceres, the first 
to be discovered, was found by the 
astronomer Kepler in 1801. The largest 
and brightest, it is the only one that ever 
has been even faintly visible to the naked 
eye. It is so tiny that viewing it is like 
looking at a pin point a mile away. 

The diameter of Ceres is 480 miles, less 
than the distance from New York to 
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Cleveland, O., and its mass has been 
estimated at 1/8000 that of the Earth. 
Among the other larger asteroids are 
Pallas, with a diameter of 304 miles; 
Juno, 120 miles; and Vesta, 240 miles. 
Because of their small size, their force 
of gravity is far less than the Earth’s. A 
rifle bullet shot from the surface of Ceres, 
for instance, would fly off into space 
never to return, and would itself become 
a tiny orb revolving around the sun. 


































Above: Photograph that discovered the aster- 
oid Eros, 15 miles in diameter. The plate, 
exposed for hours, was moved to keep stars in 
focus. Eros, moving faster, hence appears as a 
streak at top instead of a dot. Below: The 
Positions of the planets in 1930-31, when Eros 
will be within 16,200,000 miles of the Earth 


Eros, only fifteen miles in diameter, 
comes closer to the Earth than any other 
known asteroid. In its elliptical orbit, its 
nearest approach is 13,840,000 miles, a 
little more than half the distance to the 
planet Venus; yet so far that if we could 
travel toward it at a speed of 500 miles 
an hour, it would take three years to get 
there. Eros made one of its rare visits in 
1894, soon after it was discovered, and 
another in 1901, when astronomers made 
thousands of observations of it. Its next 
approach will be in 1930-31, when it will 
be 16,200,000 miles distant, or about one 
sixth the distance to the sun. To arrange 
for a more careful study of the midget at 
that time, a “reception committee” of 
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astronomers already has been formed 
Through this study, incidentally, they 
hope to establish more accurate means of 
measuring distances in space. 

Eros is so small, however, that little 
can be learned of it by direct observations 
through the telescope, Like other aster. 
oids, it can be studied successfully only 
by telescopic photographs. Even on 4 
photographic plate, exposed for several 
hours, it appears merely as a tiny point 
of light. 

The smallest asteroid known is only 
three miles in diameter. Smaller bodies 
than that cannot be seen even with the 
most powerful instruments, though un. 
doubtedly there are many thousands of 
them. 

To search the heavens further for these 
fascinating little objects, and to trace 
their orbits, the University of Kansas will 
complete this year a large new telescope 
and observatory under the direction of 
Dr. Alter. It will be one of three observy- 
atories in the world devoted exclusively 
to asteroid study. 

In advancing his explosion theory, Dr, 
Alter disagrees with some astronomers, 
who hold that the midget worlds are por. 
tions broken from the surface of planets, 
He also doubts the suggested pos- 
sibility that asteroids, once having 
been a planet, may reform into 
another one. 

“It is difficult to make such a 
prediction,” he says. “I am inclined 
to believe that these little bodies will 
remain just tiny separate worlds, 
maintaining their own orbits 
about the sun. There is no rea- 
son to believe they will change. 


" | IS impossible to determine 

the elements that compose 
them by analyzing their light 
with the spectroscope. All it 
shows is reflected sunlight, and 
from that we get only the 
elements of the sun. Variation in 
light rays from the asteroids, how- 
ever, give us some indication of their 
form. Apparently they are not 
round, but irregular in shape, with 
jagged points—a fact that would 
seem to support the theory that 
they are torn fragments of an ex- 
ploded planet. They continue te 
whirl as did the planet before them.” 
Naturally the question rises: What 
will become of all the people on earth if 
such a catastrophe as the scientist has 
visioned occurs? 

Long before the earth blows up, Dr. 
Alter predicts, all forms of life, including 
man, probably will have vanished. But 
if life still survives the bitter cold of the 
aged Earth, it hardly can survive the 
final blast. Atmosphere would vanish 
with the break-up, and this would spell 
the doom of any animal life which might 
withstand the force of the explosion itself. 

Still, it is fascinating to imagine scien- 
tists of some far distant day observing 
Mars in its last agony and wrestling with 
the problem of saving the cracking Earth 
and its terror-stricken people from a 
similar fate. We may even stretch our 
imaginations a little farther and see 
engineers devising fantastic machines in 
which to transport earth dwellers across 
the abysses of space to some younger and 
more substantial world! 
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gram view of $50,000,- 
000 tunnel’s twin tubes, 
accommodating 3800 
vehicles an hour. The 
tunnel required seven 
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H... are pictured details of one of the world’s 
great engineering achievements—the Holland tun- 
nel for vehicle traffic under the Hudson River be- 
tween New York and New Jersey, recently opened. 
The construction of the tunnel was a triumph for 
compressed air, which enabled the diggers to pass 
through chambers of successively higher pressure 
to endure the maximum pressure at the point of 
work, Just above is shown the interior of a finished 
tube and the system that replaces motor exhaust 
fumes, including deadly carbon monoxide, with 
fresh air. On page 40 of this magazine the gas 

SUCTION FANS alarms are illustrated. The drawings at the left and 

mew OUT below show one of the four ventilation buildings. 
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Rsevels We Saw za 1927 


EADERS in many fields of invention, research and 

4 discovery tell of the year’s progress — wonderful 
structures and machines, conquests of the earth and 

sky, new victories over disease, promise even more 

riches, health and comfort in coming months 


CIVIL ENGINEERING 


Gustav LiInDENTHAL, D. Eng. 
Noted Engineer and Bridge Designer 


DVANCES in 
civil engineering 
during 1927 are ex- 
emplifed in many 
notable structures, of 
which only a few may 
be briefly indicated. 
Great tunnel 
projects included 
completion of the 
six-mile Moffat Tun- 
nel under James Peak, 
Colo., and the two-mile Holland Tunnel 
for vehicles under the Hudson at New 
York, and near completion of the Oakland 
Estuary Tube, largest subaqueous tunnel, 
connecting Oakland and Alameda, Calif. 
The Carquinez Straits Bridge in Cali- 
fornia, noted for two long spans of 1100 
feet each, was completed. Work began 
on the Poughkeepsie and Fort Lee high- 
way bridges across the Hudson River, 
while preparations were laid for the 
Hudson River suspension bridge at 57th 
Street, New York, 7000 feet between 
abutments, and for the Detroit-Windsor 
highway suspension bridge across the 
Detroit River, main span 1850 feet. 
In the United States approximately 
25,000 miles of new highways were built. 
The Muscle Shoals power development 
saw six of the eight turbines installed, 
with a total capacity of 190,000 horse- 
power. The 4800-foot Conowingo dam 
and power house were being built near 
the mouth of the Susquehanna River to 
supply 378,000 horsepower. The Pacific 
Coast hydro-electric development in- 
cludes three high-head plants, highest in 
the United States. 
Important structures of ‘the year cost 
about one thousand million dollars. 


METEOROLOGY 


Cuares F. Marvin 
Chief of the U. S. Weather Bureau 


RACTICAL ap- 
plications of me- 
teorology to human 
welfare are the 
achievements that 
claim distinction. The 
year’s noteworthy 
service of this science 
was that performed 
during the great Mis- 
sissippi River flood. 
Flood warnings of 
vital importance were given long in ad- 
vance, and bulletins announcing even the 








progress of inundations were the means of 
saving many lives and millions of dollars 
in property. Concerning the value of the 
flood bulletins, one of the high officials 
directing relief work said: 

“They (the bulletins) were based upon 
« technical understanding and experience 
that were almost uncanny. We came to 
rely upon them and to build the whole 
organization and direction of our rescue 
operations upon them.” 

Little by little the meteorologist is ex- 
tending his network of reporting stations 
to embrace more completely than ever 
before conditions over the oceans. Radio 
now makes this practicable, and trans- 
oceanic aerial navigation is now the chief 
reason for it. 


MEDICINE AND HEALTH 


Morris Fisusein, M.D. 
Editor, Journal of the American Medical Association 


REAT medical 
discoveries 
today are the results 
of the cumulative re- 
search of many years. 
An outstanding an- 
nouncement in 1927 
was the Noguchi germ 
> > for trachoma, infec- 
v tious granulation of 
the eyelids. Small, of 
Philadelphia, announced a specific or- 
ganism for rheumatic fever. Neither in- 
vestigation has been confirmed. 

Whitaker of Boston seems to have 
shown that stasis, or lack of contraction 
of the gall-bladder, is significant in the 
formation of gallstones, and » Japanese 
investigator has submitted evidence that 
absence of certain vitamins from the diet 
may be significant in stone formation in 
the gall-bladder, kidneys, or elsewhere in 
the body. 

Much work has been done on Vitamin 
E, presumably associated with sterility, 
and also with iron metabolism. 

Ultra-violet rays and other forms of 
phototherapy have been greatly studied. 
It has been found that irradiation of a 
mother will cause the rickets-preventing 
vitamin to appear in the milk. Irradia- 
tion of such cereals as oatmeal, barley, or 
rye provides them with the same vitamin. 

In the treatment of undulant fever, 
acriflavine, a dye substance, has been 
found to have almost specific properties. 

In the treatment of erysipelas, the 
antitoxin developed by Birkhaug has been 
found to have remarkable virtues. Pos- 
sibly a similar antitoxin may be de- 
veloped for the streptococcus that causes 
puerperal fever, and for the measies germ. 





AVIATION 


ALEXANDER K.emin, Sc. M. 


Professor of Aeronautics, New Yorl: University 


HE year has 

been crowded 
with achievements in 
commercial and tech- 
nical aviation. 

The Packard Com- 
pany has built the 
world’s largest aero 
engine, of 1300 horse- 
power. The air- 
cooled Pratt and 
Whitney “Hornet” has passed into serv- 
ice use, delivering 525 horsepower and 
weighing only 750 pounds. Aero engines 
weighing only a pound per horsepower 
are in sight. 

The Fairchild-Caminez engine has 
passed its fifty-hour endurance test. In 
this novel four-cylinder engine, the pis- 
tons act on a single cam through rollers 
dispensing with crank and conneciing rod. 

For the first time airplane factories are 





unable to fill orders. Two plants are each | 


turning out three planes a day. 

On commercial planes we now find such 
features as: Independent -wheel brakes 
permitting landing in small fields; land- 
ing gears eliminating bouncing; cabins 
inclosed, with no sacrifice of vision. 

The British have developed a lateral 
control which eliminates danger of the 
dreaded spin after “stalling.” 

Soon we shall see: Nothing but air- 
cooled engines, of greatest reliability and 
simplicity; airplanes built entirely of 
metal, probably duralumin; huge passen- 
ger planes, with multi-engine units; night 
flying passenger lines, with comfortable 
sleepers; heavy fuel oil aero engines, re- 
ducing fire hazard to a minimum. 


COMMUNICATION 
Joun Mitts, B.S., A.M. 


Director of Publication, Bell Telephone Laboratories 


ELEVISION— 
the transmis- 
sion of distant scenes 
both by wire and by 
radio and their electri- 
cal re-creation — will 
stand in the history 
of communication as 
the spectacular ac- 
complishment of 1927. 
Twelve years earlier 
was the corresponding achievement of 
trans-Atlantic radiotelephony. 
Between such scientific demonstrations, 
however, and day-by-day commercial 
utilization, a period of development must 
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always intervene, although not always 
lengthened by the distractions of war. 
For rad‘otelephony, which was thus in- 
terrupted, 1927 saw a climax in the order- 
ly establishment of two-way service 
between England and every section of our 
country. 

Another instance of international co- 
dperation was signalized by the opening 
of telephone communication with Mexico. 
Less in the public eye during the year, but 
economically of great value, were the 
development of magnetic cores from 
powdered permalloy, extensions of tele- 
photo service, of high speed permalloy— 
loaded submarine cables and of storm- 
proof aerial toll cables on land. 


AGRICULTURE 


D. T. MacDoucat, 
M.S., Pxa.D., LL.D. 


Director, Department of Botanical Research, 
Carnegie Institution 


ROGRESS in 

agriculture has 
been chiefly in fields 
already well defined. 
Improvements in 
methods of soil fer- 
tilization have fol- 
lowed studies of the 
balance of common 
salts, and by estab- 
lishing that minute 
traces of some substances, such as boron, 
are necessary. New evidence indicates 
that plants are benefited by being fur- 
nished carbon dioxide through the roots 
as well as the leaves. 

Determinations of the time at which 
fertilizing salts may be most profitably 
added to the soil have yielded valuable 
information. Breeding experiments have 
yielded new strains of fruits and cereals 
of possible value in resisting disease, in- 
creasing yields and improving qualities. 

Manufactured articles of rubber grown 
within the United States from the desert 
rubber plant of the southwest appeared. 

There is a tendency to make farm 
engineering practice more profitable. 


ARCHEOLOGY 
Nei M. Jupp, A.M. 


Curator American Archeology, U.S. National Museum 


ROGRESSin 

American 
archeology through- 
out 1927 brought 
more certain under- 
standing of Ameri- 
can prehistory. The 
Smithsonian Insti- 
tution again turned 
toward Alaska and 
the Northwest 
Coast, seeking definite clue of human mi- 
grations from Asia, most credited cradle of 
mankind. Ohio State Historical Society 
and the University of Chicago investigated 
monuments erected by the so-called 
Mound Builders of the Ohio Valley. 

In Latin America, the Carnegie In- 
stitution of Washington continued its ex- 
ploration of Chichen Itzé, famed Maya 
city in northern Yucatan. The outstand- 
ing achievement of American archeology 
in 1927 was excavation, by Earl H. 
Morris, and the restoration of the monu- 
mental Temple of the Warriors. 
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ELECTRICAL 
ENGINEERING 
E. M. Herr, Pu.B., D.Sc. 


President, Westinghouse Electric and Manufacturing 
Company 
ONE of the fields 
in which elec- 
trical engineering has 
made noteworthy 
progress during the 
year is that pertain- 
ing to automatic con- 
trol of electrical ap- 
paratus, in order to 
reduce to a minimum 
the amount of neces- 
sary human labor and attention in power 
houses, sub-stations, and elsewhere. 
Much of this work has been along the 
line of developing well-known devices, 
including photo-electric cells and sound- 
sensitive relays; but a really new in- 
vention was the Knowles grid-glow tube, 
a relay which can be operated by merely 
the capacity of an approaching object. 
The use of arc-welding as a substitute 
for riveting in steel buildings, bridges, 
and other structures is another rapidly 
developing application of electricity. 
Among other recent advances are tur- 
bine-generators running in an atmosphere 
of hydrogen to increase efficiency; the 
construction of the largest circuit-break- 
ers, transformers, and self-cooled regu- 
lators so far built; insulation suitable for 
greatly increased voltages; a method for 
transmitting bulk power. over distances 
of 500 miles or more; and the design of 
large Diesel-electric units for operating 
locomotives, cars, and ships, 


PHOTOGRAPHY 
C. E. Kennetu Mess, D.Sc. 


Director, Research Laboratory, Eastman Kodak 
Company 

T HAS always 
been assumed 
that red and yellow 
objects must photo- 
graph as dark, and 
* blue objects as light, 
so that the blue- 
eyed baby will 
screen with pale 
and washy eyes and 
the red-haired vixen 
of the screen appears as a brunette. The 
camera men in 1927, however, have 
adopted the new panchromatic film, 
which is strongly sensitive to red and 
yellow, so that this time-honored belief is 

no longer true of the motion pictures, 

While professional camera men are 
taking advantage of every improvement 
in their art, a new horde of amateur 
movie enthusiasts is rivaling them. The 
amateur cameras are numbered by the 
thousand, and new accessories are placed 
on the market every week. 

The combination of gramaphone and 
motion picture has been supplemented 
by “‘talking movies” in which the sound 
is reproduced from a record on the film. 

Perhaps the most striking novelty in 
still photography has been the com- 
mercial introduction of automatic cam- 
eras which make a series of portraits in 
return for a quarter inserted in a slot. 

In a quite different field bankers have 
shown interest in a new camera for the 
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photography of large numbers of checks 
on a strip of film. 

Another special camera is intended to 
photograph any intruder in a building 
which it guards without revealing its 
presence. 


PSYCHOLOGY 


Prescott Lecxy, A.M. 
Department of Psychology, Columbia University 


HIS has been a year of exceptional 
activity in psychological laboratories 
throughout the world. 

The first scale of mental measurement 
to have a zero point 
is the result of three 
years’ research by 
Prof. E. L. Thorn- 
dike and his asso- 
ciates of the Insti- 
tute of Educational 
Research. Here- 

_tofore it has not 
been possible, for 
example, to say that 
one subject was 
twice as intelligent 

as another. The new group of tests makes 
such comparisons possible. The scale 
comprises series of problems in com- 
pletion, arithmetic, vocabulary, and 
ability to follow directions. 

Prof. Spearman of London has recently 
offered mathematical proof of his theory 
of a general factor of intelligence under- 
lying all special abilities. According to 
this theory, persons who possess high- 
level ability in one function would be ex- 
pected to show a certain superiority in 
other respects also, and vice versa. . 

A highly significant investigation in the 
field of character and personality traits 
is being conducted by a branch of the 
Institute of Educational Research headed 
by Drs. Hugh Hartshorne and Mark A, 
May. Exceedingly ingenious tests have 
been devised for the study of cheating, 
self-control, coéperation and so on. 

Interest in animal psychology has re- 
ceived great impetus. At Columbia, 
a five-year program of research on the 
subject of animal drives—hunger, sex, 
and the like—has yielded unusual results. 


PHYSICS 


Lyman J. Briccs, Pu.D. 


Assistant Director for Research and Testing, 
U. S. Bureau of Standards 


REMARK- 
ABLE new 
theory of the mechan- 
ics of atoms, supplied 
by the Swiss physicist 
Schrédinger, was 
an outstanding 
achievement in the 
realm of physics. It 
supplied an answer to 
the problem of why 
ordinary mechanics 
cannot be applied to systems of atomic 
dimensions. 
Briefly, the theory states that points 
or units of matter, such as electrons, are 
actually nothing but wave systems, just 
as ordinary light and X-rays are systems 
of waves. If the theory is sound, we 
should expect electrons to be scattered by 
a crystal, somewhat as X-rays are dif- 
fracted. This (Continued on page 114) 
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‘Three 
Captains 


Skill, hate, reckless 
courage crowded into 
one flaming hour of 
the fire boat service 


By KARL W. DETZER 
Illustrated by W. J. Aylward 


HE brothers McCarty quarreled over 
a girl. Her name was Helen. She 
tipped up her chin jauntily when she met 
the brothers on the street, so that they 
glowered suspiciously one at another, 
and at all other men. 

Joe was the elder, a long-armed giant, slow of 
speech. At twenty-three he labored heartily aboard 
Great Lakes timber schooners, or signed for short 
voyages on hookers.and little rabbit cargo boats out 
of Chicago for Green Bay, Grand Traverse and the 
north ports. Long cruises took him into the blue, 
icy waters of Superior, and when he returned his 
lips were grim, as if the chill of the lake had crawled 
up through the deck planks, through his boot 
soles, and into the very heart of him. 

He always sought out his younger brother, 
Michael, as soon as his ship touched the pier. 

“*How’s she?” 

“Um,” Michael would answer, “blasted pretty.” 

“Tt’s so,” Joe always agreed, “I'll go see her.” 

‘ Michael was a hoseman then, on Fire Engine 13, just north 
of the new Lake Street elevated railway, on Dearborn Street. 
Those were the days of twenty-four-hour shifts and no platoon. 
Only one evening in ten could Mike go to see the girl. Often on 


that night he met Joe there. For a time the rivalry was friendly 


enough. 

Then one evening the sailor Joe appeared, purple of face, in 
front of the quarters of Fire Engine 13. He had returned that 
forenoon from a three-week voyage to Canadian ports. He 
had gone at once to Helen’s house, and not found her there. But 
he had heard news, and he blamed his brother. 

“Mike,” he cried, “would you come and fight for her?” 

*“More than that. I'll kill him as raises voice ag’in’ her!” 

“Where’s she gone?” Joe demanded. “Where’ve you took 
her?” 

“T’ve no notion,” Michael replied truthfully; then, sensing 
the thought in Joe’s hot mind, he added: “I wish I had, and be 
hanged to you!” 

That was the last they said for many years, either one to the 
other. Bare fist to bare fist they fought, till firemen pulled them 
apart and a friendly patrolman took Joe home. Both stared 
straight ahead when they passed on the street after that. Each 
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S From the muzzle of Swensen’s 
cannon shot out a powerful gray- 
white column of water. The red- 
hot plates of the Salem crackled 


blamed the other; both blamed Harrison the florist—for the 
girl Helen, laughing at the two McCartys, had slipped away 
with a thin-cheeked cultivator of carnations (this was in the 
McKinley administration) and had married him. 

When the florist died eighteen months later, leaving a son, 
there was a shameful satisfaction in the hearts of the two 
brothers. Each thought, greedily, of offering Helen help. But 
neither did. ° 

Joe saw her only twice in the next dozen years. Each time he 
wondered how beauty could disappear overnight. Michael saw 
her oftener. From the open door of Company 13’s engine house, 
he watched her many summer afternoons as she passed south 
on Dearborn Street, the child beside her. Even then Michael 
saw a hot flash of maternal inheritance in the boy’s thin face. 
Young Will Harrison was his mother’s son. 

When the boy was twelve, a short-legged ragamuffin on river- 
side wharves, the girl Helen died. Once more the brothers 
McCarty offered no help. Doggedly they clung to their quarrel, 
and to the life tasks they had set themselves. 
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Joe remained afloat. Michael slept fitfully, one ear alert for 
the clatter of night alarms. Sail gave way to steam on the 
Great Lakes. In the fire department the smell of leather and 
sweat yielded to gasoline and hot, oily steel. The sailor Joe be- 
came wheelman on a passenger vessel plying between Chicago 
and Ludington when canvas and cordage had finally vanished. 
Three years later he got his papers as third officer. He was a 
thorough, steady, close-lipped seaman, trustworthy and loyal. 
When the. steamer, having outlived its usefulness to passengers, 
was sent one autumn to Northern Peninsula ports under ballast 
to bring home a cargo of canned apples, it broke up off the 
Manitou Islands and the crew came ashore in boats. 


IKE heard of the wreck. But he said nothing to Joe 
about it. The next spring Joe was signed as first officer 

on the tanker Salem, a new steel vessel operated by that organi- 
zation familiarly called the “trust’’ on the Lakes. She was not a 
pretty craft. She lay long and low upon the water, with a tall 
Texas poking up forward and a high cabin aft over the engine 
room. Three hundred and ten feet over all, with a beam of 


Men crowded into the peak, impatient for 
rescue. Flaming oil spurted overside. The 
blaze, like a huge torch, cast wood and 
water and steel into grotesque illumination 


thirty-six feet and a draft of eighteen when loaded, her steel 
hull was divided into seven tanks of three thousand barrels each. 

Joe McCarty served for eight seasons as first officer on the 
Salem. When her master died in his chart room one night off 
the Huron Thumb, Joe brought the tanker safely into port. 
He signed interminable documents and shortly became Captain 
Joe. That was three years ago now. He was fifty-nine years 
old, and the way he had come was a hard one. 

Michael rode seat, box and tailboard of many a Chicago hose 
wagon in the meantime; was shifted from company to company, 
from engine to flying squadron to ladder truck. He was senior 
pipeman on Engine 32 when the Iroquois Theater burned. At 
the great fire in the Yards, when the chief of department and 
twenty other valiant fighters died under a beef house wall, he 
served as lieutenant on a ladder truck, laboring till his great 
hands blistered and bled, striving to save his comrades. 

Shortly afterward he captained Engine 27 on North Wells 
Street. Years piled upon his back; he missed his brother; in his 
heart grew a biting resentment against him. 

He saw Joe only occasionally on the street. The son of the 
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waste 


Captain Michael McCarty lay on the blistered deck of his own fire tug when consciousress came 
back to him. Beside him was the great long-armed sailor Joe. The blazing Salem was sinking 


girl he had loved he came across oftener. Young Will Harrison 
loafed frequently on the docks near the Boulevard bridge. He 
worked as a roustabout on the river lighter Cruso the year he 
was twenty-one. He looked like a sailor at twenty-five, a shift- 
less sailor on a ragged vessel. 

In the blaze that goes down in fire department history as the 
‘Burlington fire,’ Captain Michael McCarty was routed out at 
four in the morning on the second special alarm. He commanded 
one of the ninety-nine engines laboring against that mighty flam- 
ing onslaught. He faced unbearable heat for sixteen ghastly hours, 
and at length dropped. 

At the hospital a dapper young physician prescribed rest. 

“And plenty of fresh air,” he added. 


WY, orem glared at him through the bandages. But 
officials of the department, hoping to save a good man, 
put him in command of a fire boat in Chicago River, old Engine 
37, at the foot of LaSalle Street. 

That, too, was three years ago. Michael McCarty was fifty- 
six. 

The captain of a fire tug is not of necessity a seaman. While 
the vessel is under way, he turns over command to a licensed 
pilot. Once at the fire, be it aboard ship, on the river banks or 
lake shore, he again assumes control, to drive his vessel stub- 
bornly, bully it, risk its life. 

Fire Tug 37 was a neat craft, broad waisted, low in the water, 
enlivened here and there with shining brass and departmental 
crimson. Her high bridge commanded two iron turrets, each 
with its jowly water gun. These cannons spit hearty streams 
from their three-inch muzzles, streams that could bore a way 
through a brick wall at seventy feet. A line of hydrants pro- 


truded along each side of the cabin. Two of these had gaping 
mouths, six inches wide, to pour their volume into the gigantic 
boat hose. 

Michael McCarty took grim pride in his command. 

“She ain’t ever traveled far,” he would say lightly, as he 
watched passenger vessels and freighters ply up and down the 
lake, “mot far. To hell and back about ten times a year, that’s 
all.” 

A crew of nine huskies manned the boat. They were hard- 
bitten old firemen, seamen from the Lakes. Donley was senior 
pipeman and first mate—Free Silver Donley, who wore the 
scars of a dozen stubborn fires. There were Swensen and 
Burmeister, plain, gray, wrinkled old men with the mark of salt. 
There was Cork, the fighter. There were Cohen and Maloney 
and Smith, with seven years each in the service, and the two 
recruits, Whipple and O’ Day. 

The crew had learned never to mention Captain Joe McCarty 
to his brother Mike. The older ones knew Joe. 

“And a thin piece of hose he is, was you to ask me,” said 
Senior Pipeman Donley, who understood the meaning of loyalty. 
“What'd they fight about? Oh, a girl!’ He spat deliberately 
into the river. “I heard her name once. Forgot it now.” 

Captain Michael, brooding on his forward deck, came to che 
same conclusion after many years. The name Harrison was not 
worth remembering. After all, it belonged only to a florist and 
now to a roustabout son. It was the girl named Helen who had 
counted. 

Mike had not seen the son for two years that August after- 
noon when a tramp steamer put in from Lake Michigan and 
pawed up the stream with clumsy antics. All tramps angered 
his orderly mind. This one was rusty (Continued on page 115) 
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ARCONIL ‘Tells—— 


What Radio Needs 


The Celebrated Inventor of Wireless Peers into the Future 


By FRANK PARKER STOCKBRIDGE 


WENTY-FIVE years 

ago I ‘stood on Table 

Head, Cape Breton Is- 

land, looking out across 

: the Atlantic. The black 

smoke of a steamship, hull down be- 

yond the horizon, was the only thing 

visible to seaward besides the lower- 

ing sky and the turbulent ocean. The 

slender, blond, boyish man of twenty- 

eight who stood beside me waved his 
hand. 

“Right out there,” said Guglielmo 
Marconi, in -the perfect English 
learned from his Irish mother, “‘not a 
hundred miles from where that ship 
is, La Bourgogne sank with the loss 
of nearly all on board, although she 
was within fifty miles of half a dozen 
ships. Her captain had no way of 
calling help. 

“Some day,” he went on, “every 
ship will be equipped with wireless, 
even freighters. Wireless will avert 
another such disaster as that of 
La Bourgogne.” 


JXTEEN hundred miles and more 
in front of us, as we stood there 
at Glace Bay, lay Poldhu, on the 
Cornish coast. Behind us loomed the 
four great skeleton towers, with their 
high antennae glittering in the reflec- 
tion from the snow. And in the low, 
wooden shack at the foot of the tow- 
ers I had stood with Marconi the 
night before and had seen the first 
message come in from Cornwall: 
Dot-dot-dot dash-dot. “S N,” 
Morse slang for “I understand.” 
From the dimly lighted, almost 
windowless shack, a few seconds earlier, 
we had broadcast our own message: ““Do 
you get us?” Outside a storm raged. 
Vivid lightning and a startling aurora 
borealis played brilliant and ghastly lights 
upon the towers. A worse night for an 
experiment with wireless could not be 
imagined, but the equipment was ready 
and Marconi was impatient. 





Bye pee day wireless will work in spite 
of such disturbances,” he said. “‘Per- 
haps it will now. We'll try.” 

The crash of the two-foot spark with 
its fifty thousand volts drowns the roar 
of the storm. Dash-dot-dot! Dash-dot- 
dash-dash! Blue flames race and crackle 
along the aerials. Miners, they tell us 
afterwards in the village, cross themselves 
and pray for delivery from these strange 
new devils of the wireless! 





Marconi, 
who predicts power trans- 
mission through the air and 
calls on inventive Americans 
to help to make it a reality 


Cc. S. Franklin, Marconi’s a 
chief research engineer, test- 
ing a short-wave radio re- 
ceiver, getting signals from 
parabolic 
is illustrated on page 32 
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Slowly the sparks spell out our mes- 
sage. Then we wait. Marconi puts on a 
telephone headpiece. His assistant ad- 
justs the tape of the siphon recorder. I 
watch the coherer. 

Suddenly Marconi lifts his hand. “A 
signal!’’ he exclaims. 

The siphon needle dips. The tiny 
particles of gold leaf in the coherer rush 
together and as suddenly fall apart, only 
to repeat the antic. 

“Did you get it?”” Marconi asks. 

“Tt looked like three dots and a dash- 
dot,”’ I reply. 

“Here it is, on the tape,” says the assist- 
ant. Poldhu has heard and answered us! 

I plow my way through the storm to 
the cottage, call the waiting telegraph 
operator at Sydney, and announce to a 
skeptical world that Marconi has really 
done it. He shows no evidence of pride 


as the congratulatory wires flow in 
on the morrow. “I knew it would 
work,” he says. 

A few days ago I visited Marconi 
again. This time he was in an apart- 
ment at the Ritz-Carlton hotel in 
New York, enjoying a “‘busman’s 
holiday” —listening to a radio con- 
cert! 

“We didn’t imagine anything like 
this, when we were up there trying 
to get intelligible signals across the 
Atlantic,”’ he said, waving his hand 
toward the loop aerial of the port- 
_able receiving set. 

“No; and the things you did im- 
agine, people wouldn't believe,” I 
replied. “Times have changed; now 
the public will believe that anything 

is possible by means 
,. Of radio.” 
q “That is why I 
would rather talk 
about the limitations 


of wireless—radio seems to be the pre- 
ferred term in America—than about its 
possibilities in the future,” he replied, 
smiling. It was the same companionable 
smile at fifty-three that I had known at 
twenty-eight. 


- HAT has been achieved in radio 

has been the work not of any one 
man, but of thousands,” he went on. 
“Many of the most valuable advances 
have been the work of enthusiastic ama- 
teurs. There are thousands of experi- 
menters, but there is room for thousands 
more. Nowhere are there so many young 
men interested in radio as in America, and 
I am hopeful that as the result of that 
interest we may find out some of the 
things we don’t yet know.” 
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“Such as—” I suggested. 

“What causes fading, and how 
to overcome it. That would be a 
good place for any young man to 
start who wants to win enduring 
fame and, incidentally, make a 
great deal of money,” Marconi re- 
plied. 

“Fading has been partially over- 
come by the use of reflectors in the 
short-wave beam system which is 
now in operation between England 
and Australia, India, South Africa, 
Canada and the United States. By 
these reflectors the waves are all 
sent in a single direction, and so are 
received with a strength of more 
than one hundred times that which 
would be possible without the re- 
flectors. But this method is not 
applicable to broadcasting. Even with 
the beam system, fading often gives a 
great deal of trouble,.though it is at its 
worst on wave lengths between 200 and 
1000 meters. 

“The very short waves and the very 
long ones do not seem to be so much 
affected as those in the middle 
ranges. We use waves of from 
sixteen to thirty-two meters 
for the beam system connect- 
ing the British Dominions with 
England, and often when the 
longer of these waves do not 





get through we get perfect | _ 


communication with the six- 
teen-meter waves. 


> OW the waves travel 
around the earth is an- *4 

other question. We used to 

say they traveled through 

ether, but now science is dis- 

carding the ether theory. 

“Another mystery is just 
how the position and altitude 
of the sun affects the radio 
waves. While we have found 
that the very short waves are 
received better by day and in 
the summer than at night or in 
winter, we have also found that in long- 
distance transmission the waves prefer 
the route which is the least exposed to 
the sun. In the morning they travel 
southwestward 14,000 miles from Eng- 
land to Melbourne; in the afternoon they 
go the other way—only 10,000 miles. 

“Another problem is that of skip-dis- 
tances. Nobody has yet discovered why 
at one point reception may be perfect 
while at another point in precisely the 
same line the waves are not perceptible 
atall. Some day some radio experimenter 
will find the reason and the remedy.” 

“You regard the short wave, then, 
as the most promising field?” I asked. 

“T think the possibilities of the di- 
rected short wave are only now begin- 
ning to be realized,’’ Marconi replied. 
“For the last ten years I have confined 
my researches to this field, and while 
the results have been very great, there 
are even greater possibilities ahead. 

“One advantage is the small amount 
of power required. We use only twen- 
ty kilowatts for communications be- 
tween England and Australia.” 

“What of the application of short 
waves to broadcasting?” 

“There are great possibilities. and I 
look for important results from the 


ia 


The parabolic reflector at Hendon, Eng., used by Marconi in 
experiments with directed short radio waves, in which he be- 
lieves lie the greatest possibilities for further advance in radio 
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experiments being made at station WGY, 
at Schenectady, with the five-meter 
waves. At present the value of the short 
wave in broadcasting is in hooking up 
distant stations. We can use the reflected 
short-wave beam for telephony with 
great economy and splendid results, the 
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A parabolic reflector of the short-wave beam radio 
system and C. S. Franklin, Marconi aide, who has 
won fame by his part in developing the system. 
The scene is the Marconi plant at Livorno, Italy 


same waves carrying telegrams and voice- 
waves. It will be easily possible to hook 
up the United States with any other part 
of the world where the short-wave beam 
system is in operation. 


“Incidentally, the new _ short-wave 


beam stations just erected on Long Is- 
land will, I expect, shortly have the effect 
of greatly reducing the cost of telephone 
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conversation across the Atlantic,” 

“What other advances in radio 
do you look for?” I inquired. 

“T think it certain that there wil] 
be great improvements in the vacu- 
um tubes for detecting and ampli. 
fying signals,” he said, “although 

the present tubes are a great ad- 
vance over the primitive coberer 
! which you saw at Glace Bay.” 

; “Tn the light of the experience of 
twenty-five years since then, have 
> you no predictions to compare with 
those you made then, and which 
have since come true?” I persisted. 

“From my limited point of view, 
I should say that the developments 
in which the directed short wave 
will play an important part will 
lie in the fields of direction finding 
for ships and aircraft, in the control of 
mechanism at a distance, in the facsimile 
transmission of messages and pictures 
over long distances, in television, and in 
the transmission of power. They may 
render solar observations and the mag- 
netic compass obsolete. 

“America is already far 

«sx ahead of the rest of the world 
bee in the control of mechanism 
i by radio, for which the beam 
& system is peculiarly adapted. 
ii Boats, aircraft, machines, 
: all may be set in motion, di- 
rected and stopped by radio. 
Jt is conceivable that a radio 
wave originating in America 
may start and stop the wheels 
of industry in South Africa or 


Siberia. : 





* AS to the facsimile trans- 
Bs mission of messages over 
~—— long distances, that is already 
being done both by wire and 


is we w= radio on a limited scale; I be- 
Geer lieve that within a year it will 


be an established commercial 
method. Its adoption will ren- 

der the Morse code obsolete. 
“Television already has been 
achieved and its general use is close at 
hand—just how close I would not care 
to predict. I look for the development of 
television to the point where the action 
in a whole race course or football field can 
be shown at a distance. I cannot foresee 
as acommercial possibility television in the 
home, but it is a possibility for theaters. 
“As to transmission of power—well, 
that, perhaps, is something for which I 
may again be called visionary. With the 
concentration of the radio beam to the 
point of no divergence of the rays from 
parallelism, I believe that in time we 
shall find ways to impress huge vol- 
umes of power upon the transmitting 
mechanism and to receive practically 
all of that power over distances of per- 

haps twenty miles.” 

*““Will radio ever supplant’ telegraph 
and telephone wire systems?” 

“T don’t think it will supplant them 
so much as extend them,”’ Marconi re- 
plied. “TI do not imagine there will 
be any great system of telegraph and 
telephone wires in undeveloped regions 
like Africa, Asia, South America and 





Australia; radio will serve every pur- 





How the beam radio short waves prefer the route 
least exposed to the sun from England to Australia. 
Mornings they go westward, and afternoons, eastward 


pose. I do not believe existing tele- 
phone and telegraph systems will be 
scrapped, however.” 
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A handful of 
bortz or diamond 
fragments worth 
$25,000, and a 
glass cutter 
whose wheel is 
made from one 


k fora Living 


Black Diamonds, the Most Precious Stones 
on Earth, Put to Curious Industrial Uses 


N YOUR mountain hikes 

some day you may come to 

a dry creek bed showing 

bits of gray granite, spar- 

kling quartzite, or pieces of 

conglomerate, rounded stones set firmly 

in natural cement. You may spy a dark 

colored pebble, perhaps tinted green, 

brown or gray. Unlike the stones worn 

smooth with ages of water action, this 

pebble may have sharp edges and corners. 

Broken with a sharp blow, the gray in- 

terior may look like close- 

grained steel, and you may 

find that it will scratch the 
hardest surface. 

If your find is the size of a 
baseball and proves to be pure 
carbon weighing around a pound 
and a quarter, your lucky bank 
account will swell at least 
$75,000. If the defects. are 
slight and the hardness the 
greatest, the figure may be 
$500,000. Such is the esteem 
in which this lusterless member 
of the diamond family is held by 
industry today. 


Natives washing and sifting gravel for black diamonds in Pahia, Bra- th 
zil. Their salary for this back-breaking labor is only a dollar and three € 


cents a week, but they get a percentage of the proceeds of their finds 


By ORVILLE H. KNEEN 


Just such a “black diamond’ was 
picked up by a naked black miner in 
Brazil some thirty-two years ago, and 
even at the low prices of that day it 
brought him $16,000. Weighing 3150 


carats, it was exported to Paris, broken 
up into more useful stones of three to six 
carats each, and then sold fora vastly 
greater amount than the finder received. 




















A New York dealer 
showed me ten rough- 
looking rocks, about 
the size of large irreg- 
ular peas. 

“These are the most 
useful size—there are 
about forty-five carats 
here,”’ he said. “Their 
value? Oh, roughly 
about $7000. They are 
the hardest things in 
world, and far 
tougher even than the 


A carbon mine in Pahia, Brazil, being 
worked by natives in primitive manner 


brilliant branch of the family. Like the 
gems, they are ninety-eight and a half 
percent or more pure carbon. But there 
is this vital difference: When you strike 
your diamond ring on a sharp edge of 
rock, a corner of the diamond may 
fly off. That is because the crys- 
tals are composed of layers, rendering 
them too fragile for heavy cutting pur- 
poses. Now these tough black carbons 
are made up of tenacious clusters of im- 
perfect crystals, which resist fracture so 
stubbornly that a force of over 
four tons per square inch is 
Se wnecessary to tear them apart. 
/ i OW here is a carbon in a 

steel setting, which will 
eat through the hardest steel as 
though it were cheese. Notice 
that the diamond is deeply im- 
bedded, only about one-thirty- 
second-inch projecting. Such 
a tool recently turned the hard- 
est automobile crank shafts for 
over six months without care or 
attention. An identical stone, 
carefully turned and reset to 
bring out new cutting edges, 
lasted eleven months on the 
same job.” 

Almost a year, day after day, 
cutting hundreds of miles of 
shavings from the most tena- 
cious steel made! I began to see why 
black diamonds are the most precious 
substance in industry. The United 
States Mint says that a troy ounce of 
gold is always worth $20.67, plus a few 
mills. Platinum brings about $70 an 
ounce. At $25 to $159 a carat, and 
151.5 carats to the ounce, black diamonds 
bring from $3800 to $22,725 per troy 
ounce—double the value of rough spar- 
klers at the mines! 

I asked Edward Katz, of the Diamond 
Drill Carbon Company, importers and 
setters of black (Continued on page 132) 
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W orld-Wide Building of Giant Balloons | ,. , 
OR a year the airplane has militar 
| monopaized the limelight, Tn Is Under Way for Spectacular Contest | mit: 
the heroic drama of the skies, ° ° ° can ma 
i it has reaped all the glory—and With Winged Craft for Air Sup rem acy tons. ] 
7 = eg a _ ¥ i coming scoutin: 
months, unless all signs fail, the winged half ea 
ship is to encounter a formidable rival. B y GEORGE LEE DOWD, J R. and lan 
It is the dirigible. 
' For dirigible engineers at home and_ especially over the longer distances, Eckener, head of the Zeppelin works in UCH 
abroad have been quietly at work, almost rests in their buoyancy and safety Germany, has declared that the LZ-127 exp 
; unnoticed, preparing the next spectacular rather than in the speed of wings. can circle the world in a single hop! portuni 
' race for air supremacy. Are they right? Let’s look at the facts: portati 
i The British Navy is completing two First of all, speed is an important fac- ie ACTUAL long-distance flights the carryin 
i dirigible cruisers, the R-100 and R-101— tor. Lieutenant Alford J. Williams, of the airship appears to have surpassed its operate 
' one a military, the other a commercial Navy, has driven a plane more than 300 winged rivals. During the war the less ex 
' ship—each with twice the gas capacity miles an hour. The best commercial German dirigible Z-9 flew from Bulgaria being 
: of our own airship Los Angeles. They planes can do 200. Colonel Lindbergh to Central Africa and back, 4225 miles. Glenn 
are to sail with passengers and cargoes flew across the Atlantic at an average of The British R-34 soared from England Poru.: 
K from London to India, Egypt, South close to 110 miles an hour. But the best to the United States and back. The pound 
; Africa, Australia and Canada. In Ger- the Los Angeles can do is seventy-five Los Angeles came here from Germany. a pour 
many, the Zeppelin factory is finishing a miles an hour. Even the specifications Their hazardous westward ocean flights weight 
; ship nearly as large, the LZ-127, to fly for the Navy’s new dirigible call for no were feats airplanes have tried in vain. our pl 
between Europe an¢ the United States, greater speed than seventy knots, or Before the Navy’s Shenandoah was de- passen; 
i and is starting a larger one. Spain has_ eighty land miles an hour. For swiftness, stroyed, she had completed a cruise of unecon 
4 ordered a Zeppelin from Germany for then, the airplane remains supreme. 9000 miles. And Amundsen’s Norge flew And 
: air service to South America. But the dirigible can travel farther from Rome to England, to Russia and head c 
P and carry much heavier loads. Norway and across the North Pole to of Aer 
f ND the United States Navy has Clarence Chamberlin, hopping to Ger- Alaska—6820 miles. fifty-te 
4 approved designs for the largest many, covered 4100 miles before his last In carrying useful loads, especially capaci! 
lighter-than-air ship in the world, a drop of fuel was gone. Lindbergh trav- over any distance, lighter-than-air craft Wit 
. military dreadnaught three times as _ eled 3600 miles to Paris; Byrd went about again claim supremacy. Virtually every to the 
: large as the ill-fated Shenandoah, with a the same distance. plane which attempted an ocean hop last the 2, 
length of 780 feet—longer than the ocean But the airship Los Angeles, carrying a year was taxed to the limit merely to lift the Lc 
. liner Mauretania—and with gas capacity crew of thirty-five, has a nonstop cruising and carry the fuel required. Passengers foot c 
F of 6,500,000 cubic feet. Others of even radius of 6000 miles. And the Navy’s or cargo were out of the question. means 
q greater size are on the program. new ship will go 11,000 miles without a In contrast, experts declare the Navy’s mente 
Designers of these mighty ships say halt—about three times as far as the new airship, when completed, will payir., 


the future of air travel and commerce, 


best long-distance planes. Dr. Hugo 


be able to cruise at seventy knots 
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The rivals in science’s peaceful war for sky supremacy. Will 
planes or dirigibles win—or new balloons with fleet wings? 


from San Francisco to Hawaii with a 
military load—soldiers and equipment— 
of thirty-four tons! At fifty knots she 
can make the same trip with forty-three 
tons. Moreover, the ship can carry five 
scouting airplanes, weighing a ton and a 
half each and capable of being launched 
and landed in mid-air. 


UCH tremendous lifting capacity, the 

experts point out, offers immense op- 
portunities for paying commercial trans- 
portation. True, commercial airplanes 
carrying twenty passengers and more are 
operated successfully in Europe, and to a 
less extent larger passenger planes are 
being developed in America, but as 
Glenn Curtiss pointed out in the July 
Porutar ScrencE Monrtu ty, for every 
pound of useful load capacity, more than 
a pound must be added to the basic 
weight of a plane. He declared that with 
our present knowledge, trans-Atlantic 
passenger airplanes would be unsafe and 
uneconomical. 

And Professor Alexander Klemin, 
head of the Daniel Guggenheim School 
of Aeronautics, recently asserted that a 
fifty-ton plane with hundred-passenger 
capacity is about the limit of size. 

With lighter-than-air ships, according 
to the designers, increasing the size from 
the 2,600,000-cubic-foot gas capacity of 
the Los Angeles to the 5,000,000-cubic- 
foot capacity of the new British ships 
means converting a more or less experi- 
mente! plaything into a commercially 
paying transport. 

Experts differ widely as to the com- 


parative safety of the dirigible and the 
airplane, although the former would 
appear safer because of its natural buoy- 
ancy. Public confidence in the airplane 
which followed the successes of Lind- 
bergh and Chamberlin turned to dismay 
as flyer after flyer was lost in the sea. 
Even so was America’s pride in the 
Shenandoah dashed, two years ago, when 
she cracked up in an Ohio storm. 
Notwithstanding, the safety of both 
types of craft has increased rapidly. 
Improved designs, more reliable and 
powerful engines, and new instruments 
of navigation have helped the air- 
planes. Likewise, the new dirigible will 
be of sturdier construction, we are told, 
of lighter and stronger metals, and able 
to withstand the fiercest gales. The 
navigating car will be built into the bow. 
Engines will be built as integral parts of 
the keel. In the American ships, at least, 
danger from fires and explosions that 
destroyed the ZR-? and the Roma will be 
eliminated by the use of noninflam- 
mable helium gas for inflation. The 
German LZ-127 will be built of metal 
twenty percent stronger than duralumin. 
It will use a new fuel gas called “etan,” 
light as air, giving longer cruising range. 


HE military value of the dirigible as 
compared with the airplane is another 
disputed question. 

Naval authorities say that the chief 
purpose of America’s new dirigible will 
be scouting and reconnoitering, for which 
this type of craft is far superior to 
planes. An airship can hover and observe 


closely, while a plane must keep moving 
at high speed. In fourteen hours of day- 
light, the air cruiser, to be built at a cost 
of $5,000,000, will be able to scout a sea 
area of 85,000 square miles. Twelve such 
ships could scout our 5000 miles of coast. 


HE ship will carry twenty-five ma- 

chine guns and one automatic cannon. 
Rear Admiral William A. Moffett, Chief 
of the Bureau of Aeronautics, says: 

“An enemy aircraft cannot approach 
from any angle without permitting a 
concentration of fire. The ship can be 
pierced with 200 holes and lose but 
25 percent of gas volume in five hours.” 

In climbing ability the dirigible sur- 
passes, and therefore should be valuable 
for bombing operations. A fast fighting 
plane requires forty-one minutes to 
climb 21,000 feet; a dirigible can rise at 
twice that speed. The big bombing 
planes reach their ceiling at 10,000 feet. 
The new Navy ship will go to 26,000. 

From a military standpoint, the cost 
of a dirigible is comparatively small, but 
for commercial transportation, the price 
is all but prohibitive. For the $5,000,000 
to be paid for the new Navy ship, some 
fifty planes as large as Commander 
Byrd’s America could be built. 

It may be that the planes will even-. . 
tually resign the goal of long-distance 
passenger and express service to the 
dirigibles, remaining content to serve as 
high-speed, short-distance carriers. Or 
aircraft of the future may combine the 
buoyancy of the gas-filled envelope and 
the fleet wings of the airplane. 








POPULAR SCIENCE MONTHLY 


January, 1928 








—— 


an You Say What You Mean? 


Why with 455,000 Words Available Most 
of Us Bungle Along with Just a Few Thousand 


By GEORGE McLEAN HARPER 


Dr. Harper, Professor of English Literature at Princeton University, is a lead- 
ing authority on the English language. He is an experienced journalist as well 


as a teacher, and is the author of a number of books on literature. 


During 


the war he was a member of the American Commission for Relief in Belgium 








OW many words do you 
know how to use correct- 
ly? Or, to put it different- 
ly, how many do you use 
incorrectly in ordinary 

conversation and writing? Did you ever 
stop to test yourself, to measure your 
oe and command of the English 
guage 

On the train the other day I overheard 
two young business men debating the use 
of the word “impractical.’””’ One had 
written an important letter containing 
the sentence: “It seems to us that your 
plan is impractical.” His employer had 
put a blue pencil line beneath the 


choose to run for President in 1928,”’ he 
aroused a nation-wide controversy which, 
at this writing, has not been settled. 
When he used the word “choose,” exactly 
what did the President have in mind? 
Did he mean, as some contended, that he 
did not desire to be a candidate for a 
third term, but might consent if the 
demand were strong enough? Was his 
statement, on the other hand, to be con- 
strued as a definite refusal? Or, as many 
suggested, was “‘choose,”’ as he used it 
in his statement to the press, what Theo- 
dore Roosevelt called a “weasel word” 
—an elusive word that might be used 


in one way and understood in another? 
Thousands of us consulted dictionaries 
and histories of the English language to 
learn, if possible, exactly how “choose” 
should be interpreted. But little light 
broke from those quarters. While the 
essential thought of the word, as it has 
come down from Anglo-Saxon origin, has 
been “‘to pick out,” we found that in 
modern usage it can mean either to make 
a definite selection between alternatives, 

or merely to prefer, desire, or wish. 
Finally, some one acquainted with the 
local usages of New England declared 
that if a Vermont farmer snapped his 
jaws and remarked, “I do not 





word “impractical” and made the 


choose to sell you this horse,” he 





notation: “Wrong; better correct 
this.” 


“Sure you were wrong,” his 


companion replied. “You should S 


have said, ‘the plan is imprac- 
ticable.” It’s all right to say 
a man is impractical, but not a 
plan.” 

I am quite sure that either 
would have been surprised to 
learn that both of them were 
wrong—that “impractical” is bad 
in either case, although it is en- 
tirely correct to speak of a man as 
“‘unpractical.”’ 


N? DOUBT you have listened 
of late to many such friendly 
controversies about the use of the 
right words in the right place, as 
well as about pronunciation. Pos- 
sibly you have taken part in such 
debates yourself. For never be- 
fore, I believe, have Americans 
shown such interest in the science 
of words, their history, meaning 
and right usage. The recent cross- 
word puzzle craze was but one 
sign of this growing interest. You 
will find hardly an office or home 
where the dictionary has not 
become a well-thumbed volume. 
In workshops and factories, as in 
schools and colleges, is shown the 
same desire for closer working 
acquaintance with words—which, 
after all, are our chief vehicles for 
expressing ideas. 

The same interest extends into 
public and political life. For ex- 
ample, when President Coolidge, 
a few months ago, issued his now 
famous statement, “I do not 











Are These Sentences Right or Wrong? 


are correct, others incorrect. 


3. He deprecated my criticism. 
4. Observation of the Sabbath. 
5. Observance of the clouds. 
6. The audience were sleepy. 

7. The audience was large. 

8. I rented a house to him. 

9. I rented a house from him. ! 
10. I built a home. ° 
11. This is a supposititious case. 


13. Clubmen and others of that ilk. 
14. I am disinterested in your scheme. / 


15. The speaker waited half an hour on his 
audience, and when they materialized he started 
his address, ‘ 

16. The majority of the eggs proved rotten. 
17. Do you anticipate that he will be elected? 


18. He was rushed to the hospital. 
19. I wrote him a letter. 
20. I wrote him yesterday. 


21. He substituted the catcher for the pitcher. 


22. The news transpired next day. 


23. The event transpired an hour before it was 
known to anybody. 


24. Quite a few men were there. 


25. I inquired as to whether he was going. 


OME of the following sentences and phrases 
Mark after 
each one whether it is right or wrong, and under- 
score the word or words you believe wrong. Then 
turn to page 150 for the correct answers. If 
fifteen of your answers are correct your com- 
mand of language is up to the average. 
1. Pedestrians are liable to change their minds 
in the middle of the road and are therefore apt to 
be run over. 
2. He deprecated the good qualities of my 
friend. 


12. A supposititious child was palmed off on 
them. * 


meant, “I am determined not to.” 


HE debate showed that peo- 

ple everywhere are concerned 
with the precise use of language. 
The reasons are not difficult to 
find. In the first place, we live in 
an jincreasingly complex age of 
specialization, which more and 
more is requiring precise and 
specific expression. Moreover, 
discoveries in science and in- 
vention, vastly extending our 
horizons of the world and the 
universe we live in, have neces- 
sitated a host of new words for the 
expression of new ideas. So that 
the man today who hopes to reach 
a high place of achievement in 
virtually any profession, trade or 
business must have a reasonably 
exact and extensive command of 
the language. Only the other day 
a brilliant mechanic, a foreman 
in a large machine shop, told me 
that the greatest obstacle in the 
way of his grasping higher op- 
portunities was his inability to 
compete with others in the use of 
correct speech and writing. Now, 
past the age of forty, he is under- 
taking in spare hours a system- 
atic study of language. 

A second reason is the spread of 
elementary education which has 
caused millions of our people to 
take an intelligent interest in the 
origin and history of words and 
idioms. In many of our schools 
boys and girls are learning to 
seize upon unfamiliar words, 
trace their origins through cen- 
turies (Continued on page 147) 
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Associate Examiner, U.S. Patent Office 


ORE than one million six 
hundred and fifty thou- 
sand patents have been 
granted by the United 
States of America since 

that last day of January, 1791, when 
George Washington as President and 
Thomas Jefferson as Secretary of State 
signed the first American patent, issued 
to Francis Bailey for a type punch. 

From that day this has been literally a 
nation of inventors. ‘To the question: 
“Who invents all these things for which 
patents are issued?” the answer is 
literally: “Everybody!” The records of 
the Patent Office do not distinguish 
between the professional inventor and 
the amateur, but the patentees include 
so many whose interest in invention is 
obviously secondary that it excites no 
surprise when an eminent pianist takes 
out a patent on an automobile attach- 
ment, a famous pugilist invents a mon- 
key wrench, or the scion of one of Amer- 
ica’s wealthiest families submits draw- 
ings for a shoe polishing device. 

Every American, seemingly, is an 
actual or a potential inventor. And, 
curiously enough, many of their inven- 
tions work! 

The backbone of the Patent Office, so 
to speak, is the professional inventor— 








Famous patents—Top, left to right: 
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Lincoln, buoy; Prince Henry, windshield 


wiper; Jack Johnson, wrench; J. J. Astor, road cleaner; D. W. Griffith, pic- 


ture machine. Bottom: Charles Ray, signal; Sandow, dumb-bell; Fitzsimmons, 
punching bag platform; Mark Twain, scrapbook; Oscar Hammerstein, cigar 
as machine. Patentees—Upper left, Lincoln; lower, Sandow; left center, Fitz- 


simmons; right center, Mark Twain; upper right, Griffith; lower, Hammerstein 


AUBREY ooops H O bby O f G reat M en 


How Lincoln, Mark Twain and Many 
Other Celebrities Patented Ideas 


the man who makes a business of finding 
new ways to do things, or new things to 
do, in his own particular field, which is 
the field in which he earns his livelihood. 
Thomas A. Edison is one of the most 
prolific, with 1078 patents to his credit 
down to August, 1927; but the man who 
leads all is Ethan I. Dodds, of Central 
Valley, N. Y., who has taken out more 
than 1800 patents. 

Mr. Dodds’ patents all relate to rail- 
roading. His reputation is such that 
when he says a thing will work railroad 
companies go ahead and use it without 
waiting until somebody else experiments 
with it. ‘ 


sph for every Dodds and Edison and 
Peter Cooper Hewitt, the three most 
prolific professional inventors America 
has produced, there are several thousand 
amateur inventors, whose ideas are in- 
genious enough to be patentable but of 
doubtful commercial value. 

That is true, for example, of the sole 
invention credited to Abraham Lincoln, 
the model of which is one of the few pre- 
served by the Patent Office at Wash- 


ington. For years the office required 
working models of all inventions to be 
filed with the applications, and the old 
model room was a veritable museum, That 
requirement was abrogated, but a few of 
the more historic and interesting old 
models have been kept, among them 
that on which Abraham Lincoln, of 
Springfield, Ill., obtained Patent No. 
6469, on March 10, 1849, for a means of 
buoying vessels over shoals. 


S A young man Lincoln had made 
the trip by flatboat down the Ohio 

and Mississippi rivers to New Orleans, and 
had noted the troubles of navigators on 
the shoals. After steamboats had begun 
to replace flatboats he conceived the idea 
of attaching buoyant chambers, much like 
huge bellows, to the sides of the boats, to 
be inflated or otherwise forced open by 
the power of the engine when the steam- 
boat went aground on a shoal. The added 
buoyancy was supposed to lighten the 
draft of the vessel so that it would float 
off the shoal. It is not of record that 
anybody ever tried Lincoln’s invention. 
Lincoln was not the only man to be- 
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come President of the United States who 
did a little inventing on the side, though 
he was the only one to take out a patent. 
George Washington and Thomas Jeffer- 
son were both inventors. In PopuLar 
Scrence Monruaty for February, 1927, 
Jefferson’s inventive turn was described 
at length. He originated the swivel chair, 
the folding buggy top, the three-legged 
folding camp stool, and the modern type 
of plowshare, among other inventions still 
in use today. A writing desk with an ad- 
justable top, which could be folded for 
traveling, designed by Jefferson and pos- 
sibly made by his own hands, though more 
probably by one of the Negro carpenters 
among his slaves, is preserved in the 
Smithsonian Institution at Washington. 


ENERAL WASHINGTON’S inven- 

tions, recorded in his diary, include 

a “wine coaster” and a seeding plow. The 

former came through an incident involv- 

ing a silver dinner service ordered by 

Washington through his friend, Gouver- 
neur Morris, sojourning in Paris. 

The set contained a wine cooler, then 
an essential factor of formal hospitality. 
The President worked out an idea for a 
holder akin to the old-fashioned castor 
used for condiments. He wrote that the 
castor outfit would be “more convenient 
for passing the bottles from one to another 
than the handling of each bottle separate- 
ly, by which it: often happens that one 
bottle moves, another stops, and all are 
in confusion.” 

The statesman-warrior-inventor thus 
described his device: ‘“‘There should be 
two of them—one for each end of the 
table; with flat bottom, with or without 
feet, open at the sides, but with a raised 
rim, as castor stands have, and an 
upright by way of handle in the middle.” 

The first public try-out of the Wash- 
ington coaster took place at a state din- 
ner at which diplomats and other distin- 
guished guests hailed the presidential 
contribution to the comfort of dining, 
which became the vogue in fashionable 
circles. The name “coaster”? came from 
the fact that each basket had a roller 
which made it easily moved 


along the surface of the table. © ~~~ 


Although Washington could 
be regarded today as a gentle- 
man-farmer, he spent much 
time in devising inventions for 
farm uses. In his diary for 
March 26, 1760, we read: 


“QPENT the day in making 
a new plow of my own 
invention.” 

Further entries read: 

“March 27. Set plow to 
work and found she answered 
very well in thelower pasture.” | 

“April 5. Made another 
plow, the same as my former, 
except that it has two eyes 
and the other one.” 

In 1786 Washington made and used a 
“barrel plow’’ for sowing grain. This de- 
vice had “a spiked roler with the harrow 
at the tale over it, which I found very 
efficaceous in breaking the clods and pul- 
verizing the earth.” ,The twelve holes of 
the plow discharged the grain too rap- 
idly. By plugging all but four holes he 
finally made it work. 

Neither Washington nor Jefferson made 
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any money from his inventions. It was 
beneath the dignity of a gentleman, Jef- 
ferson wrote, to take money for the prod- 
uct of his brain and hands! Benjamin 
Franklin, not regarding himself as a gen- 
tleman, nor so accepted by the standards 
of his day, did not hesitate to turn his 
many inventions to practical and com- 
mercial account. 

The Franklin stove, a cast-iron fireplace 
which can be set up in any part of a 





Folding writing desk invented by Thomas Jefferson, 
who thought a gentleman should not profit by it 


room and connected with the chimney by 
a pipe, was the first step toward modern 
heating systems. It was the first heating 
device, in fact, in which most of the heat 
did not go‘up the chimney; in many old 
houses in Philadelphia, Baltimore, Rich- 
mond and other cities with a Colonial 
background, these stoves are still used. 

On Franklin’s copper plate press he 
printed the first paper money used in 
New Jersey. He invented a mangle for 
pressing linen and a clock that showed 
hours, minutes and seconds on three 
revolving wheels. Another gift of his 
genius was a mechanical arm for taking 
books down from high shelves. He first 
made spectacles with double lenses for 
reading and distance and suggested many 
improvements for air pumps, guns and 
carriage wheels. 


The Rev. Dr. Eliphalet Nott, head of 


Jit tm 





Model in the U. S. Patent Office of the model of Lincoln’s buoy to float 
Mississippi River steamboats off bars. The device wag mever put into use 


Union College, Schenectady, from 1804 
to 1866, invented the first stove for burn- 
ing anthracite, and secured patents on 
this and other heating apparatus, from 
which he accumulated a large fortune 
without interrupting his educational 
work. On his inventions the great stove 
manufacturing industry of Troy was 
based. ; 

Dr. Nott’s wood stove, for the rooms 
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of students, was known from its peculiar 
shape as “The Coffin.” His most pie. 
turesque invention was a “'Three- Wheeled 
Chariot,” an improvement on the “One 
Hoss Shay.”” The body was supported 
by a rear axle on two wheels, while the 
third wheel, in front, turned with the 
shafts, enabling short turns to be made, 
With the student body of Union College 
there was a tradition that Dr. Nott was 


translated, like Elijah, and that the . 


Three-Wheeled Chariot was the agency 
of translation! 

Among American men of letters the 
late Samuel L. Clemens stands amo 
the very first in the affection of the read- 
ing public, but few know that Mark 
Twain was an amateur inventor and that 
one, at least, of his inventions made 
money for him—though he lost more 
money on another man’s invention. He 
financed an inventor named Paige who 
was trying tomakea typesetting machine; 
Mark Twain’s own early experiences 
as a printer interested him in this prob- 
lem. But before Paige’s machine reached 
the commercial stage, Ottmar Mergen- 
thaler’s type slug casting machine, the 
linotype, was on the market, and all of 
Clemens’ investment was lost. He wrote 
to the publisher of a book intended to 
aid inventors: “If your book tells how to 
exterminate inventors, send me _ nine 
editions!” 


HREE patents were issued to Mark 

Twain himself, however. The first, 
No. 121,992, issued December 19, 1871, 
was for an adjustable and detachable 
strap for the backs of waistcoats and 
trousers; the tabs to which the buckle was 
attached buttoned to the garments. But 
a tailor who had made a similar device 
proved priority of invention and Clemens’ 
patent was declared void by the Patent 
Office. 

Then, in 1873, Clemens took out 
patent No. 140,245 for “Mark Twain’s 
self-pasting scrapbook,” which can still 
be bought in stationery shops. Its pages 
are gummed and need only be moistened 
to make clippings adhere to them. Hunt- 
ing for the paste pot was al- 
ways too much of a task for 
the indolent Mark! His third 
invention was a game to help 
the players remember history 
dates, patented in 1885. 

Few names are better known 
than that of Cornelius Vander- 
bilt, but few realize that three 
out of the four Americans who 
have borne it were inventors. 
The first Cornelius Vander- 
bilt, who began as a farm boy 
on Staten Island and estab- 
,. lished the first ferry service 

| between that island and Man- 
hattan, became captain, then 
owner, of the first steamboat 
to navigate New York Bay 
and the Raritan River to New 
Brunswick. Then he began to build 
steamboats from his own design, and 
the first successful seagoing steamships 
embodied many of his inventions in hull 
construction, as did the floating palaces 
he operated later on the Hudson River. 

His grandson, second of the name, was 
not of an inventive turn, but the great 
grandson, the family’s present head, Gen- 
eral Cornelius (Continued on-page 136) 
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Making Money out of Scraps 


Tremendous Waste, Which Would Pay Taxes and Buy All Cars 
and Houses in America Every Year, Is Reduced by Working 
Over Cast-Off Goods—Even a New Woolen Suit Is Partly Old 


ERBERT HOOVER /[f- 
H recently warned | 

Americans that un- | .-. 
less we eliminate much of our | } 
waste we cannot expect to — \ 
maintain our present stand- 
ards of living and high 
wages. Hoover’s committee 
of engineers figures that by 
eliminating waste we can 
save ten billion dollars a 
year—which will be enough 
to pay all our taxes and 
buy all the motor cars, 
gasoline, and houses in the 
country! 

“It doesn't look as if 
we're getting very far along 
that line,’ I remarked to a 
chemist. 

“Tl admit we have a long 
way to go,” he replied. 
“Still, I wonder if you know 
how many of your personal belongings 
and household necessities are made of 
the kind of things your father and grand- 
father threw away? Right now Id like 
to have every dollar you’ve saved in the 
last year by using waste or reclaimed 
materials. Did you know that the woolen 
suit you're wearing probably has fifteen 
percent of used wool reworked into it? 
I wouldn’t be surprised if some of the 
wool had clothed fifty men before you. 
Sheep’s wool virtually never wears out. 
That’s why the old-clothes man 
makes a living. A woolen suit 
would be a real luxury today 
if old wool were not reclaimed 
and worked in with the new.” 


HAT was the beginning, for 

me, of a revelation of the 
lengths science, like a thrifty 
housewife, has gone in reclaim- 
ing waste. 

I learned, for instance, that 
most of the textile dyes were 
once waste from coal in gas 
plants until chemists learned 
how to remove the tar from coal 
and from it extract useful by- 
products. ‘Today they have 
turned fully five thousand of 
these by-products into articles of 
value, including medicines, dis- 
infectants, perfumes, flavorings, 
moth balls, creosote and road 
dressings. 

Incidentally, another coal 
cast-off from the gas plants, 
ammonia, saves much of the 
cost of food for my family. 
Ammonia almost drove the gas 
engineers mad until some one 


By ROBERT E. MARTIN 



















A junk department store, 
where builders, manufacturers, 
and foundries may select from 
sorted waste such material as 
they can utilize, which serves 
as well as new material and 
reduces the cost of production 


Salvaged horseshoes and worn- 
out boilers dominate in this 
pile of iron “‘rubbish,’’ which 
will be worked over into 
castings for furnaces, ranges, 
brackets and other ironwork 





discovered tha ° : One of the 199 war-time ships dismantled by the Ford 
ISCOV ere t nat it was an €X- plant in the last stages of destruction. Every part of the 
cellent fertilizer. Now it is con- vessels, even nails and screws, was used for some purpose 


verted for all sorts of uses, 
not the least of which is ice- 
less refrigeration. Thus it 
not only helps to grow more 
food, but aids transportation 
and storage, reducing the 
cost of food accordingly. 
“You'd be surprised to 
know how many foods for 
your table are made by using 
by-products in some way or 
other,” the chemist explained. 
“Take cooking fats, vege- 
table oils and shortenings, 
for example. Many are made 
from corn and cottonseed. 
During the war Germany col- 


lected grease, reclaimed it and used it 
for food. They also extracted oil from 
pumpkin and other seeds, fruit stones, 
and even orange and lemon pips. One 
city thus obtained 300,000 pounds of oil 
ina year. In normal times, of course, the 
cost of collection is too high, but know- 
ing how is worth something. Even now 
chemists are making a very digestible oil 
from tomato seeds, the left-overs from 
catsup factories. And it is also being 
used for fuel, soap making, and even 
in varnishes! In much the same way 
they're turning refuse from cider-making 
and other fruit wastes into a jelling agent 
which, as your wife will testify, helps a 
lot in making syrups, jams and jellies. 
From vast piles of fruit pits, the Cali- 
fornia fruit industries have obtained 
millions of pounds of high-grade charcoal, 
as well as valuable oils.” 

Much radio apparatus is built of 
waste. The glossy composition panel, the 
dials, knobs, binding posts and other 
small parts are made from phenol, 
another tar waste, mixed with formal- 
dehyde, distilled from wood waste. The 
metals in the radio instruments, as well 
as the felt pad under the cabinet, contain 
reworked (Continued on page 134) 
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Fourteen carbon monoxide alarms in 
the new Holland vehicular tunnel from 
New Jersey to New York under the 
Hudson were developed by the U. S. 
Bureau of Mines. They sound when the 
air contains 4 parts in 10,000 of the gas. 
In the picture one alarm is tested by 
blowing cigarette smoke into its intake 


A year’s effect of weather on paint is 
determined in a month by the U. S. 
Bureau of Standards by means of a 
super-powerful arc light, representing 
the sun, and a sprinkling device that 
serves for rain. F. L. Hickson, of the 
Bureau, is seen operating the synthetic 
weather machine on paint samples 


Developments and advances in various 
scientific fields that bear importantly 
on the affairs of everyday life are re- 
corded each month in these pages. 


Woman’s Brain Vindicated 
URING her life Mrs. Helen 


Gardener, author, lecturer and 

champion of women’s rights, 

contended that women were in 
no way inferior to men in mental capac- 
ity. To prove her point she bequeathed 
her brain, when she died in 1925, to the 
Burt G. Wilder brain collection at Cor- 
nell University. There it was compared 
with the brains of twenty other men and 
women, including doctors, lawyers, pro- 
fessors and naturalists. 
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Jesse Knapp and his wife, specializing in botany at the University of Cali- 





> 


fornia, conceived the idea of collecting the pollen of weeds, growing near by, 
that is the chief ingredient of hay fever remedies. They produce 10,000 
grams a year. Mrs. Knapp is shown here arranging some weeds for curing 


The results of that com- 
parison, just announced by 
Dr. James W. Papez, cura- 
tor of the collection, seem 
to show that she was right. 

“The study of Mrs. Gar- 
dener’s brain,”’ says Doctor 
Papez’ report, “reveals a 
wealth of cortical substance 
of gray matter that is only 
equaled, but not exceeded, 
by the best brains in the 
Cornell collection. It defi- 
nitely substantiates her 
contention that, given the 
same environment, women’s 
brains are equal to men’s.” 


Decay of Rubber Checked 


& EVERYONE knows, a tire or any 
other article made of rubber de- 
teriorates very rapidly even when not in 
use, due to oxidation caused by the 
oxygen in the air. 

To combat this decay chemists of E. I. 
du Pont de Nemours and Company re- 
cently have developed a new product for 
treating rubber goods. Tests promise 
that it will greatly prolong their life. The 
new enemy of oxidation is called neozone. 


High Blood Pressure’s Merit 


POUND of liver condensed into five 
tiny vials full of powder is the newest 
discovery for restoring vitality to persons 


suffering from pernicious anemia, the 
disease which halts the building of red 
blood cells in the body. 

Some three years ago the discovery was 
made, by chance, that beef and calf liver 
possessed a mysterious element capable of 
restoring this blood-building process, 
Physicians found difficulty, however, in 
persuading patients to eat a half pound of 
liver daily. The result was the new pow- 
der containing the vital curative elements 
of the liver without the actual tissue. It is 
the product of experiments by Dr. Cyrus 
C. Sturgis, director of the Thomas Henry 
Simpson Memorial for Medical Research 
of Ann Arbor, Mich. 

Physicians have found that there’s 

more truth than fancy in the 
= term “red blooded” as applied 
to persons bubbling with 
vigor. Very often, they say, 
the condition of the blood is a 
measure of individual achieve- 
ment. Thus J. B. S. Haldane, 
noted biologist of Cambridge 
University, England, recently 
asserted that high blood pres- 
sure, though it may shorten a 
man’s life, will also increase his 
usefulness. 


Race Determined 
By Hair’s Weight 


IVEN a few hairs as clues, 

the Sherlock Holmes of 

modern science now can tell the 

race and, most likely, the sex 

of the individual from whose head the 
hairs came. 

This novel means of identification, de- 
veloped by Dr. Morris Bernstein and 
Sylvan Robertson of the University of 
Chicago, is based on the comparative 
weight of human hairs. Taking ten pieces 
of hair two inches long from people of 
different races, the experimenters weighed 
them on delicate balances. They found 
that Chinese and Japanese have the 
heaviest hairs of all—sixty percent 
heavier than those of the white race. The 
latter, in turn, are sixty percent heavier 
than those of negroes. The black-haired 
people of southern Europe have heavier 
hairs than the blond races of northern 
Europe, while masculine locks are eight- 
een percent heavier than feminine. 
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factory and cheap substitute for cotton and, in some respects, superior 
to cotton, is being developed in Pasadena, Calif., by George W. Wilson, who 
is shown in the photograph with a seed bed of the remarkable plants 


What Makes Your Heart Beat? 


HAT is it that makes your heart 
keep on beating seventy or eighty 
times a minute, year after year, 
throughout your life? Of many explana- 
tions offered, the latest comes from a 
noted Dutch physiologist, Dr. H. Zwaarde- 
maker of the University of Utrecht. He 
advances the remarkable theory that the 
mysterious energy is none other than 
radioactivity, like radiations of radium. 
The heart is kept in motion, he asserts, 
by rays from the chemical element po- 
tassium, which is believed to be feebly 
radioactive and which is known to be 
present in the blood and heart substance. 
In experiments Dr. Zwaardemaker 
claims to have discovered that the heart 
muscles, removed from an animal, can 
be kept in motion by rays from radium 
and other radioactive substances. 


Dog Understands 300 Words 


N UNUSUAL dog took intelligence 
tests at Columbia University the 
other day, and convinced psychologists 
that animals of his kind possess more 
brains than most men suppose. 
The subject was Fellow, a highly pedi- 
greed German shepherd dog owned and 
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educated by Jacob Herbert, of Detroit, 
Mich. Five years old, he showed the 
apparent intelligence of a child of eight. 
In four years, according to his master, he 
has learned the meaning of 300 words. 

For an hour Fellow astonished the 
class of Professor C. J. Warden, head of 
the Animal Psychology Laboratory at 
Columbia. He obeyed a wide variety of 
instructions, such as: 

“Go to the table, Fellow. Put your 
head on it. Put one foot and your head 
on it. Now you can jump on the table. 
Sit down all the way. Now stand up. 
Look out the window. Turn your head 
the other way. Go over to the lady in 
the corner. Put your head in her lap. 
Now, suppose you go to the front door.” 

Professor Warden and Dr. Lucien N. 
Warner; animal psychologist of New York 
University, doubt whether the dog under- 
stands words in the human sense. Pro- 
fessor Warden said, “It is easily possible 
for an animal to obey commands and 
words not as words but as sounds.” 


Movies of Airplane’s Wake 


AN you imagine a movie camera work- 

ing so fast that it would take twenty 
minutes to view on the screen all the 
pictures it photographed in one second? 
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An ingenious device called the phono-audiometer tests the hearing of school children at Chelsea, 
Mass. A phonograph recites numbers with varying loudness. The pupils listen through earphones 
and write down the numbers they hear. The numbers detected indicate the acuteness of hearing 


In a subcellar of the U. S. Bureau of Standards, Washington, Dr. Paul R. 
Heyl has spent years weighing the earth and will spend more before the task 
is finished. Deep enough to avoid surface effects, he measures the action 
of gravity on a pendulum in a box and from this calculates the weight 


at 
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Such a camera has just been brought to 
the United States by Baron C. Shiba, 
head of the Aeronautical Research In- 
stitute of Japan. It promises to be of 
tremendous value in studying and im- 
proving the design of airplanes; for the 
camera is so fast that it actually can 
photograph swirling currents of air! 

The instrument has been designed espe- 
cially to study the eddies and currents 
set up in the air by a speeding plane or by 
the blades of its propeller. 

Ordinarily such air currents, moving 
at tremendous speeds, cannot be ob- 
served. Baron Shiba’s camera, however, 
is able to record them by taking 20,000 


. successive pictures each second. This is 


twice as fast as any previous camera. 


Do Stars Flash Electricity? 


| be flash of light you see when a 
star shoots across the night sky may 
not be caused by heat, as has been gen- 
erally believed, but by electric sparks. 

Dr. Pietro Burgatti, of the University of 
Bologna, has just completed a study of 
this light, and concludes that it is due to 
electricity developed by friction when 
particles of matter, hurling through space 
at enormous speeds, encounter our atmos- 
phere. It is like the electric sparks that 
appear when you stroke a cat. 

If this is so, astronomers must revise 
their theory that the light results when 
these visitors from outer space are heated 
by friction and burst into flames. 


Magnet Lifts 30 Times Weight 


A NEW ssteel alloy which possesses 
amazing powers of magnetization is 
the recent discovery of Dr. P. H. Brace, 
research engineer of the Westinghouse 
Electric and Manufacturing Company. 
It is cobalt steel alloyed with tungsten. 
In the form of a horseshoe magnet it will 
lift a bar thirty times its own weight! 

In a recent demonstration, spectators 
were amazed to see a bar of the alley 
floating in the air. The explanation lay 
in a similar bar placed beneath the float- 
ing one. The two bars, magnetized with 
like poles opposite, were held apart by 
the magnetic repulsion between them. 
And since this repulsion was greater than 
the force of gravity, the upper bar 
actually floated! 
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No smile in Gil’s eyes now. “I’m—going—to—get—Jim—Wenden!” 





ye 


Whirling Wheels 


A Romantic Novel of the Automobile Age—How 
a Great Game of Skill and Ingenuity Was Won 


IL repaid that note in full a year By 
EDMUND M. LITTELL 


later, with a light in his eyes 

that was a fire, and a kind of a 

before-the-battle grin deepen- 
ing the creases in his cheeks. 

“Great day,” was the way he led off. 
“I pay off my note on the day the Selden 
patents are quashed. Quite a combination, what? I told Jim 
Wenden sixteen years ago that the Selden patent was no good; 
a better man than I am told me. And it took Ford eight years 
to prove it in the courts—on the basis of the Brayton engine. 
Well—the game is free-for-all now. No strangle holds by any- 
one.” 


And, he would have added, if his banker friend had not already 


known it, the second-breath period in The Game was going on. . 


A great year, 1911. The year before had seen the breaking away 
from the influence of the King of Belgium body; the whole crowd 
had begun to design “automobiles, not parade wagons,” as Gil 
put it. The backward-flaring tonneau lines had disappeared; 
doors were being used, low in front, level with the body behind. 
Tops and windshields were being sold as part of the car, not as 
accessories. Left-hand steering had become standard, except 
for export jobs. The Society of Automotive Engineers had been 
formed, and was busy with the establishment of uniform stand- 
ards for tires, steel, screw threads—everything that was used in 
The Game. And the Herrick Automobile Company— 


Illustrated by B. J. Rosenmeyer 


It was twice as large as it had been 
four years before. The two-story front 
was now extended back on each side, mak- 
ing a U-shaped building. Its great central 
area, still one story in height and roofed 
with saw-toothed glass, was a forest of 
belts that led to machines packed in like 
sardines. Not a bit of machine work was being done outside the 
plant any more. The only units brought in complete were the 
electrical ones—magnetos, distributors, and dynamos. Even 
bodies and fenders were being made in the plant. 

Instead of an endless parade of trucks with long-racked beds 
that plied endlessly between Herrick and the body plant, there 
were now carloads of sheet steel, full-finished light gage for 
bodies, and semifinished heavier stock for fenders. The light 
stuff was hoisted upstairs; the heavy stuff stayed below where 
enormous hydraulic presses champed down on it and turned it 
into fenders, front and rear, with one powerful bite. Upstairs 
there was a parade. At the far end of the wings skeletons of 
bodies took shape. They crawled toward the front on a con- 
veyor in slow procession, and as they crawled they began to 
take on the sheet metal sides, upholstery, and paint. They 
crawled through the long, dark tunnels of ovens, and came out 
dry; they were sprayed with paint again. Tops were built and 
applied, and at the proper moment a completed body was set 
on a conveyor and lowered to meet its appointment with a 
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chassis that was moving down a line downstairs. Synchroniza- 
tion; timing—it was the materialization of G. W .’S dream. 
From mills and foundries and forests, through machine shop, 
assemblies and countless inspections and tests—it was the 
trickle and brook and creek and river that Gil had told about— 
with a 15,000-car production planned. 

“But we're not done yet,” Gil was adding, and the light in his 
eye was undimmed. “We've only just begun.” 

“J don’t know,” said Mr. Oliver H. Marston. “This thing’s 
got to stop somewhere. There’s bound to be a saturation point, 
you know.” 


“FISH! That's the banker talking, Mr. Marston. They've 
been saying that about us every year for years! There is 
no saturation point! Why, even the used car problem—it’s 
quite a problem these days, but look: Every used car sold makes 
a prospect for a new one. No, sir; there is no saturation point!” 
“Well, go ahead, my boy; go ahead. I can’t complain, even if 
the whole business should vanish overnight. You’ve made a 
fortune for me, my boy—”’ his voice died and his eyes took on 
the dreamer’s look. Memories . . . . Then they narrowed and 
turned to look sharply at G.-W. “Only begun?” he repeated 
suspiciously. “Just what do you mean by that statement, 
young man?” 

He suspected, but asked for confirmation. And got it. For 
Gil stood up and leaned forward with the palms of his hands 
flattened on the glass that separated them. No smile in his eyes 
now; only a crystal-hard light. His lips made a thin line, and 
parted to let out words, metallic words, one by one, that dropped 
into the silence like timed bombs. 

“I’m—going—to—get—Jim—Wenden!” 

Mr. Oliver H. Marston had expected it, but even so, it took 
his breath away. The vindictiveness of it, the terrible deadli- 
ness! He leaned back, as though the hot glare from those blue- 
gray eyes were a living flame from which he must withdraw. 





Dressed a little loudly, as usual, and with some gray over his temples, Jim gazed down at a slender G. W. with 
the same old quizzical look. ‘Well, well! Here we are again! Look out for me, Gil; I’m going after you”’ 
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Then he stood up slowly, walked around his desk and laid a 
trembling hand upon the younger man’s shoulder. 

“Don’t do it,” he said. “Don’t do it, my boy. It isn’t—” 

i “Yes it is.” Gil’s lips closed like a trap. “It’s going to be 
one. 

“But why, Gilbert?” It was the first time he had ever used 
that name; it vibrated with the sincerity of a parent arguing 
with a stubborn child. “‘Why? Aren’t you both getting along 
all right? Isn’t there room for you both in this—” 

“There is not!” 

“Look what you’ve accomplished.” The banker's voice was 
— his eyes as well. “See what a magnificent thing you’ve 
done!” 

“Which couldn’t have been done without your help, Mr. 
Marston; no one appreciates that any more than I do. But 
it’s—” 

“Then why do it, my boy? And you are my boy; I’ve come 
to feel that way about you, Gilbert. With that lovely wife of 
yours and those four splendid children—why, Mrs. Marston and 
I—we're getting old, Gilbert—” 

“Bosh! Not a day older than—” : 

““We’ve come to the point where we enjoy having you at the 
house as much as though you were our very own; mother and I. 
And those children—we think of them as our grandchildren! 
Don’t do it, boy!’ 

But Gil shook his head. His eyes may have softened some- 
what, his “Bosh!” may have been a trifle husky, but— 

“Do you realize what Jim Wenden has been doing to me all 
these years?” 

“Yes, I do; and—” 

“He has jeered, and tricked, and bragged, and boasted—at 
me! The very first thing he did, on the’ day we met, was to 
squeeze my hand in that calloused paw of his—and I can 
almost feel the pain of it now. Why did he do it? Simply 
because I happened to be taken—taken, mind™you, without 
any knowledge on my 
part!—to board at a house 
where they needed the 
money—and where his 
girl lived. His girl! Plague, 
plague, plague! Trying to 
make me mad so I would 
fight him, then he could 
crush me, as he did every 
other man in town! He 
made me mad—by insult- 
ing the girl he called his! 
And I fought!” 


H® right hand went 
up to his left 
shoulder and rubbed it; 
his eyes blazed again. A 
man’s soul was being ex- 
posed—and Mr. Marston 
was incapable of inter- 
rupting. 

“He whipped me—and 
I whipped him. Gail— 
my Gail!—told me she 
loved me. But was he 
satisfied? No! When she 
went to Boston with her 
mother—what did he do? 
Followed her, and filled 
her full of lies. About me! 
My wagon was no good; 
it would never run; I was 
a dreamer, crazy—oh, he 
gave me a hellish two 
years! Because he almost 
convinced her, she went 
away to Europe, for two 
years. That on top of 
bluffing me out of a four!” 

*That’s all paid up.” 

“Ts it? Insinuating evil 
things about ‘unlicensed.’ 
Is that paid for? I 
smashed him a good one 
then! But what does a 
fist in his face amount to? 
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Trying to make trouble in my plant! Forcing me into a race! 
And Wally—” he stopped for a moment. “Do you know what 
Wally said to me before he— He said ‘Go get him, boss!’ And 
I'm going to get him! No, Mr. Marston, I’m going to refuse 
your advice this time. I—I like you. Tremendously. You’ve 
come to take the place of a father 
tome since that day when”—a little 
gleam of humor appeared, his lips 
twitched—“when you came down 
the walk and ordered me off the 
place.” 

“My boy!” the 

“But this time—I’m going to get 
Jim Wenden! As long as he has any 
power he’ll do me harm; the only 
way to hurt him is to rob him of 
that power. ['ll—” 

“Harm? My dear boy, he has 
done you nothing but good! Can’t 
you see—” 

“Oh, I'm not going to play his 
dirty game! I’m not built that way; 
anyway —” another twinkle — “I 
don’t know how it’s done. I’m going 
to whip him fair and square.” 

Here was the thing old Oliver H. Marston had feared. A 
young man to whom wisdom, even though it had been acquired 
in years of living, was not welcome. Refusing to see that enemies 
are sometimes friends because they make us mad and make us 
go to work. And Gil refused to accept that view! 


UT—he proposed to play fair, at least. Mr. Marston 
sighed, and the hand that had rested so supplicatingly on the 
slender shoulder slipped off, slowly, with a lingering drag that 
was acaress. A thin-skinned hand on which blue veins showed 
clearly. And Gil went on. 

“Till need your help,” he said more quietly. “Lots of it. Not 
so much financial as moral. I’m going to put on a price war that 
will clean him out; 
that’s what I'm 
going to do. And 
that means lots of 
things. But I want 
to be able to come 
to you as I always 
have—may I?” 

“My boy, if you 
came to live at our 
house all the time, 
nothing would 
please me better.” 

“Thanks, Mr.— 
Those kids of mine 
call you grandpa; do 
you mind if — just 
for once—I call you 
—‘father?’” 

He reached out a 
slender hand and 
gripped the other’s 
with a mighty grip. oF 
Silently. Then he van 
turned on his heel Why hadn’t he foreseen it?. .. Gil sat with his 
and left the office feet on his desk for the rest of that afternoon 
abruptly for a sec- 
ond time, while old 
Oliver H. Marston pulled out a huge linen handkerchief, blew 
a mighty blast —and chuckled. 

“The infernal idiot!’ he said aloud to himself, and his voice 
had the ring of affection, not of abuse. “The everlasting fool! 
Fighting!’ Which might mean a number of things, but which 
to the venerable master of millions meant only one. 

And that day began a battle of giants that was felt around 
the world. 

For out in the plant of the Herrick Automobile Company a 
conference took place. There was Mac, whose grizzled hair was 
turning white but whose eyes blazed; there were red-headed An- 
drews and black-headed Morton and keen-faced Bob Legg; 


-seated about the long table with G. W. at its head. They 


were unchanged, those men; almost the same in appearance 
as they had been when they first gathered about G. W. And 
why not? They were not old; the average age of the four was 


NEXT MONTH 


First installment of a thrilling new novel of 
moving picture studios 


“THE MOVIE MAKER” 


The tricks of the camera—the mechanical 
marvels of production—the secrets of the film 
laboratory—the new arts of lighting and make- 
up—every phase of the wonder industry of 
picture making discussed with fullest detail in 
a story of breathtaking interest. 


Order the February PopuLaR SCIENCE 
Monty from your newsdealer now 
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not much over forty. The players of that Game were young, al] 
of them. A young man’s city, Detroit had become, its streets 
alive with the bustle and rush of Youth; the lobby of the Pont. 
chartrain Hotel looked more like the meeting place of a foothal] 
crowd than the headquarters of merchants of speed. Young , , , 

“We're going after Jim Wenden,” 
said Gilbert W. Herrick. “We're 
going after him hard. He’s had his 
innings; he’s been the top dog long 
enough. We'll get him!” 


NE 2nd all, they nodded. They 

knew; they had not fought 

through all the years without know. 
ing. And they were ready. 

“And the fight will be fought 
right here in this plant,” the bogs 
of them all went on. “With you, 
Mac, in the shop; with you—Andy, 
you're going to have a circus under. 
selling that blow-hard!—with you, 
Mort and Legg—oh, what’s the use? 
With all of us! Let’s go!” 

That was the word that crept 
out through the great plant. It 
was as unconfinable as air, that news; such a potent project 
could not have been withheld. Especially when it was soon made 
public by way of full-page advertisements announcing price cuts 
all along the line. 

There were many old-timers in that great plant. Two of them 
proudly claimed the distinction of still having numbers three 
and four on their pay roll cards. Many of them were depart- 
ment heads, many of them were superintendents—and all of 
them chuckled, and passed the word along. What can’t a man 
do with a force like that 
behind him? Force—that 
word means two things, 
In shop parlance it means 
employees, the pay roll; 
in another sense it means 
vigor, active 
power, might. In 
the Herrick Au- 
tomobile Com- 
pany it meant 
both. The walls 
of the plant 
swelled with it. 

It was appar- 
ent even up in 
those quiet rooms 
that were se- 
cluded from the 
rest—the _labor- 
atory and exper- 








especially in the 
experimental room. Mo- 
tors began to hum; silently, 
for they had perfected a 
muffler that merely sighed 
as it exhausted the ma- 
chine gun explosions of high 
speed engines. The hum of 
gears, yes; the clicking of 
valve tappets as well; and 
the whine of a dynamometer driven at all ranges with all kinds 
of resistances applied. 

There was a four, cast en bloc; there were sixes, one of them 
en bloc; there were the beginnings of a V-type eight. All with 
cylinder bores tending smaller, for racing—both speedway and 
dynamometer—was callin ~ ‘or higher speed and greater efficiency. 
Contest committees were lowering the piston displacement max- 
imum every year; they had to keep pace. There were all sorts 
of appliances for the investigation of self-starting; compressed 
air tanks with pumps to be attached to the motor; an auxiliary 
carburetor to be attached below the seat. Some optimistic 
inventor had conceived the idea of pumping a rich mixture into 
the cold cylinders and manipulating the spark lever in the hope 
of catching one cylinder at the explosion point. There were all 
kinds of mechanical devices with springs and pulleys and gad- 
gets. And everything that went into the (Continued on page 108) 
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A Plow 250 Feet Wide 
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WIRES TO AUTOMATIC 
LIFTING ATTACHMENT 














CROSS the field, advancing at 

a speed of ten to fifteen 

miles an hour, sweeps a 

monster of iron and steel. 

Smoke belches from its fun- 

nel. On a tower platform seventy-five 

feet above the ground stands its captain, 

shouting orders that loudspeakers relay 

to the crew of thirty-six men. By levers 

that operate great pulleys and cables, he 

manipulates long arms that span a swath 

of more than 250 feet. Now the mechan- 

ical monster has roared past, and where 

there was only smooth earth before, the 
entire field is plowed in deep furrows. 

Far from an idle dream, this is a picture 
of what may take place on American 
farms in the very near future, according 
to Prof. Eric R. Lyon, of the Kansas 
State Agricultural College, who supplied 
the sketches and description from which 
our artist prepared the drawing of the 
tractor-plow that is shown above. 

“This 400-ton giant,’ says Prof. Lyon, 
“is probably rather small as compared to 
some of the monsters that will be used in 
agriculture when the age of man-made 
dinosaurs fully arrives.” 

By large-scale farming methods with 
these machines, millions of men will be 






The tractor of the future, plowing, harrowing and planting nine square miles a day 


Machine of 6000 Horsepower with 
Crew of Thirty-Six to Cultivate 
and Plant Nine Square Miles Daily 


released from farm labor for other useful 
work. Farmers will band together for 
coéperative use of such machines. In this 
way, Prof. Lyon’s calculations convince 
him, their farms will yield new riches. 
Seven eighths of the farming population 
will be freed for other forms of production. 

Such a machine as Prof. Lyon visions is 
a 6000-horsepower mammoth. One oil- 
electric and two steam-electric power 
plants will drive it, burning five tons of 
fuel an hour. At a speed of ten miles an 
hour, it exerts a hundred-ton pull—suffi- 
cient for the heaviest plowing combined 
with simultaneous harrowing, pulverizing, 
and seeding. One such machine could 
farm two townships, or seventy-two 
square miles. 

In use, the machine runs along a spe- 
cially prepared thirty-foot roadway trav- 
ersing the middle of the fields. Cultivator 
or plow arms hang in gangs from twelve- 
foot aprons on the underside of the im- 
mense bridge arms. Each apron has its 
own electric motor; an operator can in- 
stantly adjust the height of any gang, or 
raise it to clear a fence. This occurs 
automatically when an obstruction is 
encountered, by means of a metal pilot 
that closes an electric circuit. The opera- 


tor on the bridge arm can shift a gang of 
cultivators sideways to center them on the 
rows. The machine can cultivate as many 
as seventy-three rows at once. 

Although the giant tractor is conceived 
particularly to cultivate huge fields, it can 
be adapted to smaller ones through its 
ingenious mechanism. Telephone wires 
restrung at fence height are easily strad- 
dled, but they are best carried in conduits 
under tractor roads. These roads will 
normally be 252 feet apart, the width of 
the tractor’s span, but if necessarily 
nearer, the tractor can be run with only 
part of its tools lowered. 

Working twenty hours a day, in two 
shifts, the giant tractor could easily cover 
more than nine square miles, or 5760 acres, 
daily—more than four acres a minute. 
It burns about five tons of coal an hour, or 
the equivalent in oil fuel. Crop opera- 
tions would require, on a community plan, 
about sixty days out of the year. The 
giant would spend other time improving 
roads, leveling lands, running drainage 
ditches, and removing obstructions. It 
could also be utilized to fill gullies and 
deepen larger water courses, build levees, 
spread good soil on barren spots and 
recover washed-away soil. 
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Old Roman Furnace Fo 


HEN Owen Adames, of Havant, 
y V Hampshire, England, had bad 
luck with his apple and plum 
trees, he procured a spade and set to work 
to discover the reason. Beneath his or- 
chard he found the remains of an ancient 
Roman furnace! In ancient Roman times 
such devices were used to heat elaborate 
baths and dwellings, with earthenware 
pipes to conduct heated air from the sub- 
terranean fire chamber. The invading 
Romans introduced the hypocaust, as it 
is technically named, in England. The 
illustration shows Adames and his daugh- 
ter sifting earth for additional treasures, 
while others are searching amid the fur- 
nace tiles for further relics. 


Muscles React to Light 
— acts directly on the human 


muscles, and not through the nerves 
as has hitherto been held, according to 
Dr. Lippay, head of the Physiological 
Institute of the University of Vienna. 
While experimenting in the effects of 
light rays on the nervous system, he ob- 
served that the muscles subjected to the 
rays underwent a contraction indepen- 
dent of the nerves. In further experi- 
ments he sensitized the muscles of a frog 
in a suitable solution and, excluding all 
heat radiation, exposed them to the light. 
In every case the muscles showed the 
same contraction. Within a short time 
Dr. Lippay expects to show more intri- 
cate influences of light on animal life. 


Stock Ticker Must Speed Up 


HROUGH the irivention of some new 
kind of ticker that will print as many 
as 500 characters a minute, the New York 
Stock Exchange hopes to avoid such 
confusion as recently occurred when for 
nearly an hour shares of stock were 
changing hands at the wild rate of five 
million a day. The overworked tickers 
then in use throughout the city and 
beyond lagged twenty-two minutes be- 
hind the actual market. It was impossible 
to “trade from the ticker,” as many 
speculators do, and many brokerage 
offices did not hear reports on their sales 
or purchases until an hour later. 
These tickers were geared to print 


und in English Garden. 


about 300 characters a minute, recording 
by telegraph the transactions in the dis- 
tant market. At that, they were forty 
percent speedier than the devices of five 
years ago. But the present pace of trading 
requires more efficient instruments. The 
Stock Exchange and the New York Quo- 
tation Company are constantly working 
on the problem of increasing the effi- 
ciency of the ticker system. The best 
telegraphic engineers in America and in 
Europe are working on the problem. 


Luminous Telescope Sights 


IKE a rifle, a powerful telescope may 
be quickly aimed at night by the 
invention of new illuminated “gun 
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New Zealand Opposes Burial] 
Of Identity in “Australasia” 
(os must revise their 


nomenclature if the commercial 
interests of New Zealand succeed in g 
new movement to suppress the use of the 
term “Australasia.” The New Zealand. 
ers are tired of being the tail to the kite of 
Australia, due to the use of the genera] 
geographic name applied to the island 
groups of the Pacific. The name “Aus. 
tralasia,”’ was coined to indicate that the 
islands were an extension of Asia and that 
their central and most important division 
was the continent of Australia. In its 
restricted sense Australasia embraces 
Australia, New Zealand and Tasmania, 
In a circular to foreign consular offi- 
cers, the associated Chambers of Com- 
merce of New Zealand say: “These 
offending terms both ignore our identity 
and submerge our individuality. Many 
people regard the words as descriptive of 
a greater Australia. We are separated 
from that country in ways other than the 
1200 miles of ocean between us, and we 
want the world to know of the existence 
of New Zealand, and that our identity is 
separate from that of Australia.” 


Hammer Lifts a Motor Car 
wa an enterprising tool manu- 


facturer recently sought to demon- 
strate the strength of one of his hammers, 
he hung an automobile from it! The 
spectacular test, designed to show that 
not even terrific weight could pull the 
hammer’s head from the handle, proved 
successful; then the car was _ slowly 

lowered to the floor without injury. 
To make the test as severe 





sights” developed by the General 
Electric Company and the U. S. 
Geodetic Survey. At the front and 
back of the telescope’s barrel two 
quartz rod tips, made luminous by a 
concealed flashlight, serve as sights 
which speedily train the telescope on a 
distant object, such as the signal lights 
fifty miles away used by the Survey. 
Due to its limited field of vision, the 
aiming of a powerful telescope at 
night has hitherto been a difficult 
and tedious operation. 








Crime and Sun Spots 


RIME waves may be due to 
the influence of sun spots on 
individuals, in the opinion of 
Professor Alexander Tchijevski 
of the University of Moscow, who 
claims startling discoveries re- 
garding the effects of the spots on 
human conduct. In a paper read 
recently he said: 

“The responsibility of a person 
in the commission of a crime 
decreases according to the near- 
ness of the period of the sun spots’ 
greatest activity to the time of the 
crime. Sun spots produce an 
enormous quantity of electrons 
that cause strong magnetic dis- 
turbances. These electrons also 
cause notable alterations in man’s 
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as possible, the hammer was 
hung from a crane hook by a 
clamp that grasped its han- 
dle, while the ring that held 
the heavy seven-passenger 
car by ropes was attached to 
the head alone. At a signal, 
the platform with its heavy 
load was swung into the air 
by the powerful crane. 














emotional and volitional centers, 
rendering him in a certain sense 
irresponsible for his actions.” 


How the strength of a hammer was demonstrated by 
using it to lift a motor car. Detail picture shows how the 
clamps were fastened to the hammer in the experiment 
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Why Furniture Weighs More 


In Summer Than in Winter 


HE weight of furniture varies with 

the seasons, according to the U. S. 
Forest Service. No matter what kind of 
wood has been used and how it has been 
seasoned and finished, the wood takes in 
and gives out moisture with changes in 
atmospheric humidity. This is the thing 
that causes shrinkage and swelling. 

On a dresser weighing 200 pounds the 
change will be as great as twenty-four 
pounds. In temperature of 
seventy degrees dry heat 
from a furnace the moisture 
content is about three per- 
cent of the oven-dry weight 
of the piece as a whole. 
This is based on humidity 
of ten percent, as found in 
heated houses. At the same 
temperature and with sev- 
enty-five percent summer 
humidity, the wood may 
hold as much as fifteen per- 
cent of its weight in water, 
making a net change of 
twelve percent or twenty- 
four pounds. 

Paint, varnish and en- 
amel do not in the long run 
affect the moisture content. 
They check absorption and evaporation, 
and consequently prevent sudden swell- 
ings and sinkage which place severe 
strain on furniture. They help, also, to 
prevent sudden moistening or drying of 
outside surfaces while inner parts are in 
opposite condition. For this reason it is 
important that the under surface of a 
table top should have the same finishing 
treatment as the upper surface. 


All-Rubber Speedboat Built 


LL rubber, the first of its kind, is a 
remarkable speedboat that has re- 
cently proved successful in tests at Akron, 
O. It is made of hard rubber “lumber” 
which has a core of softer spongy mate- 
rial. Since this does not absorb water, as 
wood does, no boathouse is required. 
Seaplane floats have also been built of 
the new experimental material, which is 
being tested by a great rubber company. 
It is probable that an all-rubber airplane 
will be built soon. 
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The Los Angeles con- 








test of children’s model 
airplanes. This photo- 
graph, taken from a 
motor car that towed 
the models, shows 
some of the little air- 
craft and their towing 
cords, owners in pur- 
suit to watch results 


‘ee 
Fe 


The special towing. 
frame, mounted on a 
motor car, from which 
airplane models were 
hung in the recent con- 
test held in LosAngeles 
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Huxley Skeptic on Feminism 


HERE is little danger that “the 

women are going to run everything.” 
So concludes Julian Huxley, scientist 
and grandson of the great Huxley. We 
are not headed even for full sex equality, 
he says, basing his view on anthropolog- 
ical research and modern biology. 

**I venture to prophesy,” he says, “not 
only that the inherent differences between 
the sexes will not tend to diminish in the 
course of evolution, but that man will 
continue, as in the past, to emphasize 
them by custom and convention.” 

To the question “ Which are brighter, 
men or women?” Huxley answers,‘ Both.” 
The physical brain at birth is sexually 
neuter, blank. In it certain secretions of 






the glands pick out and bring into action - 


the nerve paths appropriate to men or 
women. A recent investigation in London 
schools shows “the intellectual dif- 
ferences between the sexes are very 
much slighter than popular belief allows.” 

















Made of rubber “lumber”’ with a spongy inside, the latest speedboat finds its lightness an asset. It 
absorbs no water and requires no housing. The Akron, O., owner never takes it from the water 








Miniature Airplane Contest 
onEL airplanes, big and small, 


vied for prizes in a recent tourna- 
ment at Los Angeles, held under the 
auspices of the city’s playground asso- 
ciation. Their youthful makers saw the 
models tested for airworthiness by towing 
them from a special frame at the back of 
a moving automobile. Later they flew 
under their own power. Some of the 
miniature flying machines gave remark- 
able performances of flight and weight- 
lifting ability. 

William Atwood, high school youth of 
Riverside, Calif., outdistanced all com- 
petitors by winning two cups and ten blue 
ribbons. One of his rubber-motored craft 
set an endurance mark of forty-four 
seconds in the air; a clockwork-driven 
plane flew for thirty-seven seconds. 

“The cellars and the garrets where 
children make their toy planes,” said 
Assistant Secretary of War Davidson 
recently, “are as important in their way 
as the huge plants where real planes are 
made. Air-minded childhood today means 
an air-minded public tomorrow.” 


A 15-Mile Butterfly Swarm 


AME wardens of the Cascade Moun- 
tains, in the State of Washington, 
reported seeing last autumn a huge cloud 
of flying butterflies ten or fifteen miles 
long and three or four miles wide. From 
their description of a few that descended, 
it is probable that these were the brown, 
black-marked “milkweed butterflies” 
seen about the juicy plant all over the 
country. They are known to migrate 
southward in huge swarms to pass the 
winter. Many kinds of birds prey on 
them in their mass flight, catching them 
in the air. 


“‘Hare’s” Camera Films Dogs 


LOW motion pictures of racing grey- 
hounds, taken as they pursue an 
‘electric hare,”’ are made by a new Brit- 
ish type of gyro-balanced camera. 
Clockwork drives it and the camera is 
attached to the body of the hare. 
This remarkable “‘animal’’—an imita- 
tion rabbit propelled around a race track 
—is used widely in England, where grey- 
hound racing is popular, to incite the 
dogs chasing it to great bursts of speed. 
Remarkable photographs of the dogs in 
action are expected of the new camera. 
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No Muscle, Just Touch of the Hand Steers This Car 
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C. W. Neiman, inventor of the motor car steering 
amplifier, points out the cylindrical housing of 
the device that makes the engine turn the wheels 


Car Abolishes Gear Shifts 


EAR shifting is eliminated in a new 

car invented by a French engineer; 
it has no transmission gears at all, the 
motor’s power being transmitted directly 
to the driving wheels at the rear. When 
Sensaud de Levaud, the inventor, re- 
cently demonstrated his machine, it is 
said to have accelerated briskly up a 
twenty percent grade, stopped in the 
middle of the hill, and started again at 
the will of the driver to show that gears 
were unnecessary. 

Jolts and shocks caused by clumsy gear 
shifting are dispensed with in this auto, 
and there is no danger of straining the 
motor, as in an ordinary car, by neglect 
to change to a lower gear on a hill. The 
need for lubricants, too, is reduced. De 
Levaud spent six years perfecting the car. 


One-Speed Streets Planned 


ip pameie t streets are part of a 
novel scheme proposed by A. D. 
Smith, chief constable of Glasgow, Scot- 
land. He would set a definite rate for 
each of Glasgow's narrow streets, fast 
for some and slow for others, according 
to the type of traffic carried. By keeping 
separate the speeders and the laggards, 
he believes that the usual confusion 
would largely be eliminated. Such a plan 
might be applied with success to many 
American cities. where overtaxed streets 
are a problem. 


Anti-Headlight Spectacles 


OON you may be able to drive at 

night undisturbed by the glare of 
oncoming headlights. A new kind of 
“specs,” made especially to protect 
motorists’ eyes from blazing lights, has 
been invented by Dr. Carl G. Bostrom, 
chief medical officer of the Swedish Navy. 
The spectacles are a clever combination 
of a German type of glass, greenish- 
yellow-gray in color, that shades into 
clear glass at the bottom of the lenses. 
The upper part shields the eyes from 
irritation; the lower permits unobstructed 
vision on the road for driving. 


Drums that 
apply en- 
gine power 
to the 
steering 
arm when 
the steering 
arm is 
turned 























Fig. 1. Steering amplifier. Fig. 2. 
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A section through 
Fig. 1. Fig. 3. Amplifier making left turn. Fig. 5. Mak- 
ing right turn. Fig. 4. How friction band engages drum 


can maneuver a heavy car with 

ease through the aid of a new steer. 
ing amplifier, said to magnify ten times 
the power of his touch on the wheel. It 
relieves the strain of driving by making 
the auto engine itself, instead of the 
driver’s hands, apply the steering force, 
C. W. Neiman, a steel engineer, invented 
the novel device. 

When the operator of the car com. 
mences to turn the steering wheel, a fric- 
tion clutch immediately connects it to 
the motor. It revolves without additional 
effort, automatically stopping at the prop- 
er angle, as easily as if nine men were 
helping the driver steer! The driving 
mechanism, housed beneath the 
motor hood, can be disconnected 
to permit hand steering if the 
engine should fail. 

An additional advantage is 
that there is virtually no loss of 
motion between the steering 
wheel and the road wheels, 
which are therefore instantane- 
ously responsive. Not only can 
the driver alter the direction of 
his car with virtually no effort, 
but he can do so instantly. This 
is due to the fact that it is a 
“follow up” type of clutch in 
which the steering wheel applies 
the friction. Again, the steering 
is not reversible and blows of 
the road or even a flat front tire 
would not wrench the wheel 
nor cause the driver to lose con- 
trol of his car. The device, it is 
said, should be of especial ad- 
vantage to women drivers. 


| the frailest person, it is said, 


Coast-to-Coast Runner Has Motor Convoy 


OMETIME in the near future, if his 

plans succeed, the young runner 
Levett will dash into New York with the 
first transcontinental endurance record. 
He expects to run the entire 3157-mile 
distance from Los Angeles, his starting 
point, in sixty days. A motor convoy, 
carrying refreshments and sleeping accom- 
modations, was built to accompany him 
on the long grind. Its “cabin” has a 
glassed-over roof with an adjustable cur- 


Levett, “‘human dynamo,’ 


tain. The truck carries spotlights to il- 
luminate the road ahead at night. 
Levett, who calls himself “the human 
dynamo,” is backed by a group of busi- 
ness and professional men. He has no 
competitors, and his only goal is to 
establish an endurance mark. He has 
made many practice runs over the paved 
highways of Southern California, training 
for the transcontinental race, with his 
motor convoy rolling along beside him. 


who plans to run from Los Angeles to New York City in sixty days, 


taking a training run with the motor truck convoy that will supply food and sleeping quarters 
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Engine and Electric Circuit 
Test Antiknocking Gasoline 
H effective is an antiknock auto 


fuel? To test the ability of various 

blends as preventives of knock- 
ing, an Eastern gasoline firm has _per- 
fected a new type of testing machine. It 
consists principally of a one-cylinder 
engine that is run on the fuel being tested; 
an outside pin, piercing the cylinder head 
to rest on the piston, is so arranged that 
a normal explosion will jar it only slight- 
ly, but a distinct detonation or “knock” 
will cause the pin to bounce. 

When a knock occurs, the bouncing pin 
closes an electric circuit for a moment; 
the passage of electricity is registered by 
the liberation of a small amount of gas, 
by the current, in a near-by liquid cell. 
After the engine has been run for a 
definite period, the total accumulation of 
gas is measured to indicate the amount 
of knocking. A sample antiknock fuel of al- 
ready known characteristics is also tested 
in this way and used in the experiments 
as a standard for comparison. 


Where Is Motor Cemetery? 


T’S easy to throw away your old hat, 

or your discarded cooking pots; but 
what is to be done with the car when 
it’s worn out? Recently the New York 
State Bureau of Municipal Information 
asked 125 cities how they solved the 
problem. Suggestions ran from using the 
discarded automobiles as fills for river 
fronts and deep dumps to flattening them 
and leaving them on city dumps. One 
city, Norfolk, Va., covered the situation 
by the adoption of a special ordinance. 


Harmless Block Halts Cars 


HOULD Chicago’s motorists fail 

to halt their cars at “‘stop streets,” 
established at dangerous crossings, a 
jolt from a new traffic signal, shown 
below, reminds them of their duty. 
Actually a thickness of rubber affixed 
to the pavement, it resembles a sheet 
of steel, and bears the word “Stop.” 
Despite its formidable appearance, it 
bends flat beneath a car; a speeding 
driver, however, receives a jar. It also 


’ 
- ry 


At a dangerous crossing it looks like a solid steel sign to block 
the motorist if he does not heed it. Actually it is rubber. It 
yields if the car hits it, but it gives driver a jolt as a reminder 
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shows just how far the motorist can go, 
when stopped by traffic signals, without 
obstructing pedestrians crossing the street 
in front of his car. 


Rubber Tracks Improve . 
New Caterpillar Tractor 
_— tracks for caterpillar trac- 


tors, experimented with for three 
years, are now being marketed. They 
enable a tractor to tread lightly and 
softly so as not to injure a paved highway; 
powerful traction, however, is said to be 
obtained by their use. 

Separate rubber pads, about an inch 
and a half thick, are bolted to the endless 
track that revolves about the wheels. 
Their large width as compared with that 
of automobile tires makes wear a slow 


process, the tests showed. Their re- ' 


siliency, meanwhile, cushions the entire 
machine and adds to the life of all work- 
ing parts. The rubber track machines 
are also recommended for use within 
industrial plants. 


Motor Mortalities Increase 
DEPARTMENT of Commerce sur- 


vey of seven great cities shows 
6993 persons killed by automobiles in 
the twelve months ended last August, or 
seven percent more of the total popula- 
tion than met a like fate the previous 
twelve months. The present yearly death 
rate is 217 for each million population. 




















The Auto-Memory 
IME to change the 


oil or grease in your 
car? Compare the num- 
bers of a new reminder 
dial with your speedom- 
eter reading, and it tells 
you in an instant. When- 
ever you stop for oil, look 
at your speedometer read- 
ing, add the number of 
miles the manufacturer 
recommends for oil 
changes, and set the upper 
row of your reminder to 
the new figure. The bot- 
tom row serves for grease. 
When the speedometer 
comes up to either figure, 
you need service. 





Motor Light Pierces Fog 
| fe TENSE colored beams of light from 


a new form of automobile lamp are 
said to pierce fog and reveal objects that 
ordinarily would be hidden by the white 
vapor. Particles of various metals, in- 
cluding gold, silver and platinum, de- 
posited in minute quantities in the glass 
of the lens, produce the color fringes.; 
Not only does the peculiar tinted light’ 
introduce a new system of fog penetra- 
tion, the makers say, but much of 
the ordinary spotlight’s blinding 
glare is also eliminated. 

A special device built into the 
novel lamp permits it to be con- 
trolled from the driver’s seat through 
a knob on the instrument board, and 
pointed in any desired direction. 
Through an automatic safety switch 
the light is extinguished when point- 
ed at an angle that would blind an 
approaching motorist, and comes on 
again of its own accord. 


Limiting Truck Speed 


| ps device to regulate the speed 
of motor trucks is the “‘monoblock,” 
a French invention brought to the United 
States and recently demonstrated in New 
York City on a standard one-and-a-half- 
ton vehicle. Weighing only two and a 


_ half pounds with its cast aluminum in- 


closure, it is attached between the intake 
manifold and the carburetor of the truck’s 
motor. With the monoblock in place, the 
truck can never exceed a certain speed. 

Automatic governors have already been 
used on trucks to some extent in the 
United States. The new lightweight de- 
vice is adjustable to any desired speed 
from, say, twelve to twenty miles an 
hour. It is said to prevent wear and tear 
on the motor by making sudden bursts 
of speed impossible; and by avoiding 
consequent fuel waste it is claimed to 
reduce gasoline consumption from fifteen 
to eighteen percent. 

Several concerns using large numbers 
of trucks are considering adopting the 
monoblock for safety and economy. 
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How Electric Plow Wars Against Crop Pests 


The wires of this plow, invented by H. L. Roe, of Pittsburgh, de- 
scribed in the November Poputar SciENCE MONTHLY, flash 103,000 
volts of current between the plow shares to kill all pests in the soil 































A Health Hat of Glass 


The new glass that is said to 
admit the health-giving ultra- 
violet sun rays, now coming into 
use for windows, is also being 
molded into hats for women 
whose hair is an asset to be con- 
served. Martha Lorber, actress, 
above, is wearing one of the hats 


A Sailboat on Wheels 


Like that of a real ship the mus- 
lin sail of the boat shown at the 
right is operated. She is steered 
with a standard catboat tiller 
and the boom can be cleated on 
either side. Pedals will drive the 
craft if the wind dies down 
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A Finger Ring Pencil 


A pencil that can’t be mislaid 
is that shown above. It is 
part of a ring that is worn on 
the index finger and consists 
of a diminutive lead-holder 
which can be refilled as re- 
quired. The user writes as if 
with the finger itself. So small 
is the device that the wearer is 
said to be as unconscious of it 
as of an ordinary finger ring 





New Circular Padlock 


An improved padlock, shown at 
the left, consists of a ring that is 
locked into its container. When 
the key releases it you simply 
move the ring around until you 
reach a break in its circumference, 
when the device can be removed 























Deadly Power of Rifle Increased 


High Army staff officers and others witnessed recent 
tests of the new automatic rifle invented by J. D. 
Pederson, pronounced the deadliest yet made 

















Hat Rain Shield 
Fits into Purse 


Always ready for rain is 
the woman with this rub- 
ber hat cover that folds 
into a compact package 
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Glass Hats to Aid Health; 
Sailboat That Has Wheels; 
Stopper for Stocking Runs; 
. Many Other Useful Devices 














Tractor-Drawn Machine Picks and Cleans Cotton 


In fields where cotton has matured uniformly this new machine is said to pick 
effectively. Gathering shoes on the front hold the branches up for the picking 
spindles, which send them through the cleaner to the bags hung at the rear 

















A Lighted Pencil 


For writing at night the 
pencil shown above is 
mounted on a_ barrel 
which contains tiny bat- 
teries that cast light on 
the paper at the writing 
point. A cap protects 
the pencil and bulb when 
carried in your pocket 




























Punctures Defied 


Kuno Schragin, inven- 
tor, is here from Ger- 
many with a pneumatic 
tire he says is puncture 
proof. It is of rubber 
with tiny chambers 
which naturally take in 
™ and expel air, like a rub- 
ber sponge, through little 
holes in the tire’s side 











New Telephone Is Racket-Proof 


The transmitter of this telephone, invented in 
' England for use in places full of the noise of 
machinery, is curved to fit snugly against 
your throat. When you speak, your words 
are transmitted, but the racket is excluded 









Electric Boat for Children 


An eight-foot boat run by storage bat- 
teries has an automobile starter. The 
motor is rewound to go forward or back 





First Aid for Silk Hosiery 


Runs in silk stockings are said to be 
stopped the moment they are discovered 
by the device at the left, a stick of ma- 
terial resembling glue, which gces into 
a purse. Laundering ends its magic 


Finding Broken Light Wire 


To find the break in an insulated electric 
wire, grip it with the pliers at the right. 
Their teeth, made of phonograph nee- 
dles, respond except at the broken point 
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NE of these days, in a device that 
6) exerts a pressure as terrific as 

would be the weight of a house 
upon your thumb-nail, chemists may 
succeed in making diamonds as fine as 
any you might buy at a jewelry store! 
Such a machine has just been invented 
by James Basset, a French engineer. 
Within the massive walls of its test 
chambers, sustained pressures reaching 
the tremendous magnitude of 300,000 
pounds to the square inch—ten times 
greater than the blast of a naval cannon— 
are said to have been achieved. 


wi his apparatus perfected after 
exhaustive tests to ascertain the 
right steel to use and the best means of 
controlling the stupendous forces, Basset 
proposes to establish in France an “ Insti- 
tute of Ultrapressures”” where chemists 
and engineers at last can find out how all 
kinds of substances and their atoms behave 
when squeezed beyond recognition. 

Liquids, for instance, generally re- 
garded as almost incompressible, undergo 
surprising changes. Petroleum was turned 
into a solid mass, Basset proved, at 
60,000 pounds to the square inch, and 
other fluids became either compact solids 
or very thick pastes. 

Sensational discoveries in chemistry 
and crystallography may come on the heels 
of the new invention. Gases thought to be 
inert may react chemically, as did nitrogen 
when former investigators found that 
under high pressure they could make am- 
monia, a nitrogen-containing substance, 
from the air. The electric properties of 
atoms, little known at high pressure, may 
be altered completely. Dr. P. W. Bridg- 
man, at Harvard University, has done 
striking pioneer work in this fascinating 
field that is given a new tool in Basset’s 
invention. 

Even the synthetic manufacture of dia- 
monds is a possibility. Already experi- 
menters using the power of high explosives 
or the relentless pressure of cooling molten 
steel have succeeded in making diamonds 
a fiftieth of an inch in size. With the 
enormous sustained pressures now to be 
obtained and controlled in Basset’s appa- 
ratus, science may at last imitate Nature's 
large scale methods. 


ATURAL diamonds are believed to 

have been formed from ordinary car- 
bon, familiar to you as the coal you burn 
or—in a slightly different state—as the 
“lead” in a pencil, perhaps by the terrific 
heat and pressure of volcanoes. Henri 
Moissan, eminent French chemist, sought 
to produce diamonds artificially by plung- 
ing an incandescent molten mass of iron 
and carbon into cold water. When the iron 
cooled from the outside in, it squeezed 
the still molten interior enough for 
Moissan, dissolving away the final lump 
with powerful acids, to find tiny diamonds 
—some blackish, others transparent. Sir 
Vistiam Crookes, noted English physicist, 
exploded charges of cordite in a closed 
steel cylinder containing carbon and also 
obtained minute diamonds. But neither 
experimenter could control his giant 
pressures, or hold them longer than a few 
moments at most. 
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Pressure May Make 


At last this is made possible by the 
ingenious construction of Basset’s “ultra- 
pressure” pump, which works like a hy- 
draulic jack. From a 
reservoir a liquid is electric- 
ally pumped into the large 
bottom cylinder of the ap- 
paratus, where it forces up- 
ward a massive piston. The 
piston’s top end is a slim 





















James Basset and his ultrapressure apparatus. 
In the projecting test chamber and that just 
below it is pressure of ten naval gun blasts 
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Diamonds 


rod of hard steel sliding up into the close. 
fitting, slightly cone-shaped bore of a 


massive test chamber. Here the mighty 
pressures are thus gene. 
rated. 


“‘Ultrapressures” 
may be main. 
tained for weeks 
at a time, for a 
special joint pre. 
vents the escape 
of the contents, 
Since no gage is 
made that could 
measure the 
pressure, a gage 
is connected only 
to the low-pres- 
sure side of the 
apparatus; 
by proportion it 
indicates the far 
greater pressures 
existing above. 

Extra test 
chambers con- 
taining chemical crucibles or electric fur- 
naces are connected to the pump by spe- 
cial tubes of fine bore and massive size, 
reinforced with hoops to prevent their 
explosion. Thus the pressures generated 
by the slim piston are communicated 
throughout the experiment vessels. 

Basset’s life was constantly endangered 
during the prolonged researches that 
reached their goal in this device. Now 
and then a test chamber would blow up 
like an explosive shell, wreaking havoc in 
the laboratory. Now, the inventor says, 
he has learned how to construct a device 
that is safe even under the gigantic 
pressures it creates. 


The inventor holding a 
test chamber that ex- 
ploded, wrecking the labor- 
atory. From its rugged con- 
struction one may conceive 
the power that burst it 


Concrete Walls Smoothed Like Stone 


| Y queerse of molding boards, and other 
surface irregularities, are whisked 
away from a concrete slab as by magic 
through the use of a new electric tool. The 
versatile device is equally useful to re- 
move paint from brick walls, or to cut 
the brick for the application of stucco. 
In the head of the machine fits either a 
cutting tool, equipped with twenty4our 
toothed steel cutting wheels, or a disk 
of grinding material to smooth concrete 
surfaces. The apparatus is light, weigh- 
ing only twenty-three pounds. It can be 
handled by a novice, its makers say. 


Want Advice on Oil Burners? 


OME four thousand oil burner in- 
stallations have been investigated 
thoroughly and from all angles by the 
Popular Science Institute of Standards. 
Advice based on the resultant findings 
will be gladly furnished free to readers. 
Satisfactory answers are dependent, 
however, upon adequate information re- 
garding the conditions in which the burn- 
er is to be used. Inquirers must supply 
this information: (a) Number of rooms 
in house; (b) type of heating system; (c) 
annual coal consumption; and (d) is gas 
or electricity installed? Address Oil Burner 
Service, Popular Science Institute, 250 
Fourth Ave., New York City. 

















Finishing a wall with the electric machine that 
cuts and polishes brick and concrete. Its head 
has interchangeable tools; one does the rough 
finishing, and the other polishes the surface 
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Motorized Manicure Machine Saves Time 
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Putting the finishing touches on a manicure with 
the buffer of the machine that operates all the 
instruments by electricity like a dentist’s motor 


Storage Battery Locomotive 


A STORAGE battery that weighs 
thirty-nine tons drives the largest 
electric locomotive in the world that runs 
under ‘ts own power. Capable of hauling 
a 1500-ton train, the engine has just been 
placed in switching service in a railroad 
freight yard at Hammond, Ind. It is 
noiseless and smokeless in operation. ! 


Novel Fireproof Wastebasket 
O WASTEBASKET fire can start 


from this new office receptacle. One 
of its metal sides swings open, by a con- 
venient hand tab, to receive undesired 
papers. When closed it is fireproof; even 
a burning match or cigarette within can 
cause no damage to office or furniture. 














Not only good-looking but fireproof is a new 
metal wastebasket that is attached to the desk. 
Open it by the convenient handle to deposit 
waste paper; a spring closes it. No hot cigar 
ash can fall in; if it does the fire cannot escape 


OW you can have a fast 

motor-driven manicure! 
A machine with five different 
attachments—filing wheel, 
emery wheel, cuticle 
point, cotton point for 
cleaning under the 
nails and buffer of 
chamois disks—is the 
invention of Mrs. Ida 
M. Eldridge, of Los 
Angeles. Metal guards 
protect the skin when 
the wheels are used. 














Axles Made Four a Minute 


= but lightweight railway axles 
are brought nearer by the revolu- 
tionary idea of Charles G. Steele, a 
California inventor. He has perfected a 
machine that turns out hollow steel axles 
at the amazing rate of one every fifteen 
seconds. Railroad men who recently in- 
spected his device pronounced it a suc- 
cess. Long research preceded the final 
demonstration, Steele says. 


Metric Measure in U. S. Asked 


EVERAL million persons, in more 

than 100,000 petitions, have urged 
Congress to establish the metric system 
of weights and measures in the United 
States, according to the Metric Associ- 
ation. The General Federation of Wom- 
en’s Clubs also has called on Congress 
to scrap our present measures such as 
yards, rods, gills and pennyweights, and 
substitute instead such units as the meter 
or world yard, the half-kilo or world 
pound, and the liter or world quart. 

Every civilized country but ‘two, it is 
pointed out—England and the United 
States—uses the metric system, with its 
convenient units divided in tens and 
hundreds. Many manufacturers here 
oppose the change, calling attention to 
the expense of scrapping the old stand- 
ards. Metric supporters reply that the 
substitution could be made gradually, 
and its expense largely paid for by the 
resulting increase in foreign trade. 
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Origin of Life Is a Riddle 
Yet Unsolved, Say Savagts 
oy wlobeomas University of Chicage pro- 


fessors have issued a symposium 
summarizing recent extraordinary 
achievements of science, “But in all 
frankness,” the book says, “‘it must be 
admitted that the problem of the origin 
of life has not been solved. At best we 
have nothing more than a series of pre- 
liminary hypotheses. The actual begin- 
ning of life remains an unsolved problem. 
The gap between earth materials and 
living matter has not yet been bridged.” 

“But,” says Professor Rollin T. 
Chamberlin, “the study of geology does 
show that at a certain stage in the history 
of our globe the proper materials for the 
starting of life were brought together 
under conditions which then were pecul- 
iarly favorable for their interaction and 
the starting of processes leading to the 
functions of life.” 

Interesting is the description of one of 
our early ancestors, the Ostracoderms, 
meaning “the shell-skinned.” These 
forbears, earliest vertebrates of which 
fossils have been found, had neither jaws 
nor limbs. They had a natural protective 
covering of bone or other hard substance. 

The conclusion of Elliot R. Downing, 
who writes on human inheritance, is: 
“The child starts where his parents 
started. A more favorable environment 
may help him progress faster and farther 
than they, but it does not, so far as we 
now know, change the nature of the 
germ plasm.” 


Head-Hunting Laid to Women 


“TOR the most part the influence of 

the Dyak women is on the side of 
head-hunting. They urge their husbands, 
sons and lovers to join in expeditions to 
prove they are really men of valor,” says 
William O. Krohn in his new book, “In 
Borneo Jungles.”’ 

No Dyak, the author says, is a real 
man until he has got a head. So the 
young Dyak fortifies himself with an 
orgiastic dance, consults the omens, and 
sallies forth. When he brings home the 
head, there is a feast. The whole thing is 
a rite deeply interwoven in Dyak religion. 

Another writer who blames the savage- 
ry of the savage upon the female of the 
species is C. W. Domville-Fife, who re- 
veals that in remote parts of the Sudan, 
Africa is still the Dark Continent. He 
nearly lost his life at the hands of seven- 
foot savages because of his desire to see a 
ritualistic dance marked by “the low 
jingle of necklaces, the beat of the tom- 
toms, and the wail of gut instruments.” 


Labor Saved by Machine Age 


HROUGH the marvels of modern 

machinery, only sixty-seven men are 
now required, on the average, to do what 
was the work of a hundred twenty-five 
years ago, according to the National 
Industrial Conference Board. At this rate 
forty-five men will be doing the same 
work in 1950. 

But machines have not thrown men 
out of work, because as production has 
increased, so has the demand for addi- 
tional commodities. 
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Telegraph Pole “Medicine” 
Injected with Huge Needle 


HE practice of giving logs a “‘hypo- 

dermic injection” to preserve them, 
invented in Germany not long ago, has 
spread to England, and a new tool has 
been invented to do the work. The new 
scientific 
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pictured below. Its twelve separate 
speakers, combining the effect of 
cones and horns, are united to sound 
with one mighty voice. Ten feet high, 
the entire speaker is powered by a 500- 
watt built-in amplifier; it weighs, 
altogether, more than a ton. Neighbor 
residents and passers-by near the 
building can hear in its loud tones the 
entire program that is being 





method is being 
used to inject into 
telegraph poles a 
spreading paste 
that is said to keep 
fungi at bay. 
Many years are 
said to be added 
to the pole’s life. 

This treat- 
ment of wood is a 
step that may lead 
eventually 
to complete ar- 
rest of decay. If 
that ideal is ac- 
complished, 
buildings of 
wood can be erect- 








broadcast from the station. 


Toy Balloon 
Spans Ocean 


ROM New Jersey to Vene- 

zuela flew a_ toy balloon 
recently, and a South Ameri- 
can chicken fancier picked it 
up. It had been released by 
A. O. H. Perry, of Hasbrouck 
Heights, N. J., who had at- 
tached a card bearing his name 
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and address. He received word 
from the Venezuelan that the 
balloon had successfully crossed 
the sea to land in his back yard, 
scaring his poultry out of a year’s 
growth. Thus a new transoceanic 
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ed that will be as 
imperishable 
as structures of 
stone, brick or 
steel, while the cost 
will be much less. The effect will be that 
of transmuting wood into rock. 


German Shipyards Come Back 


ERMAN marine science and industry 
have come back since the war. 
German shipyards built 188,362 tons in 
1925 for export to foreign owners, against 
the 133,047 tons built by British ship- 
yards. In 1913 it was Germany, 28,578 
and Great Britain, 487,102. Germany is 
now second in total tonnage built, with 
439,706, Great Britain leading with 
1,194,957. 
The United States in 1913 built 216 
ships totaling 265,589 tons, and in 1925, 
125 ships totaling 207,884 tons. 


Loudspeaker Weighs a Ton 


NE of the most remarkable loud- 
speakers, if not the largest in the 
world, is that atop a building that houses 
a Paterson, N. J., broadcasting station, 


The giant hypodermic spike 
injecting into an English tele- 
graph pole a chemical that per- 
meates the wood, delaying decay 


flight was written into the annals 
of recent aviation achievement. 


Ready-Radioed Homes 
IRELESS aerials, lead-ins, and 


grounding switches were standard 
fixtures, the same as plumbing, provided 
in 300 houses that were recently built in 
Newport, England. The concern erected 
them as an added attraction for its homes, 
and by doing the work itself was able to 
see that they were installed uniformly. 


What Do You Want to Know? 
PULAR SCIENCE MONTHLY is 


glad, whenever possible, to answer 
readers’ questions on technical or other 
problems within its scope. Queries should 
be addressed to Information Department, 
Popu.ar Science Monta y, 250 Fourth 
Avenue, New York City. 
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Ten loudspeakers of the 
chorus of twelve, some cone 
and some horn type, that 
fill the air with their voices, 
sounding as one, at a 
New Jersey broadcasting 
station. The combined 
speaker is ten feet high 


The great 500-watt ampli- 
fier that provides the vol- 
ume for the _ twelve-in- 
one loudspeaker at Pater- 
son, N. J. So great is the 
power of the voices in 
unison that broadcast pro- 
grams are heard by a 
large portion of the city 





Tiny Car Warns of Big One 


O PROTECT pedestrians from cars 
that emerge from its driveway, a 
London firm of caterers has installed a 
novel warning signal. When a delivery 
truck is about to emerge a miniature of 
it appears on a sliding rod above the 
entrance. Passers-by see the toy car and 
stop, knowing the real one will follow. 
Electricians of the firm invented the 
device, which operates automatically. 
After a car has left, the miniature rolls 
back out of sight. 


Chases Flies 9200 Miles 


HOUSANDS of flies, believed to in- 
clude several kinds hitherto unknown 
to science, were recently brought back by 
Dr. J. M. Aldrich, entomologist of the 
Smithsonian Institution at Washington, 
after a 9200-mile tour of the Northwest. 
A study of these insects is declared im- 
portant, since they are among man’s 
most dangerous competitors for food. 
Dr. Aldrich, who was collecting two- 
winged flies, technically known as the 
Diptera and including such well-known 
members as the housefly, tsetse fly, mos- 
quito and gnat, found the Yellowstone 
National Park the best collecting ground 
he had ever explored. In another locality 
he found a few species of flies at chilly 
altitudes of 9500 feet. Although 35,000 
kinds of flies have been described, Dr. 
Aldrich says there are probably 150,000 
different species still unknown. 


Grass Saves Coast from Sea 


SS the coasts of England and 
Holland from the battering sea is the 
newest use discovered for an humble Eng- 
lish pasture plant known as Spartina 
townsendii. It was named for the botan- 
ist Townsend, who saw its suitability for 
pasturage and its rapid growth. Recent- 
ly, by accident, its coast-preserving 
qualities were learned, and British agri- 
cultural experts commenced to plant it 
systematically along shores that suffered 
most from the sea. The experiment 
proved a great success, and the rushlike 
plant is now used in Holland, too, tx 
reclaim the shore front by rendering the 
soil firm against the eroding waves. 
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At left: Traffic posts 
studded with lights which 
have recently been tried in 
Paris as one possible solu- 
tion of the street accident 
problem. The varicolored 
bulbs indicate ‘Stop,’ 
“Go” and other instruc- 
tions to automobile drivers 


Below: Another Paris in- 
novation in traffic direc- 
tion consists of red and 
white lights in the gen- 
‘ darme’s club, which he 
flashes on and off to signal 
instructions to motorists 














Police Club Traffic Light 


F. THEIR attempt to solve the night 
traffic problem in Paris, authorities 
are trying out a remarkable new electric 


signal light built into a gendarme’s club. ° 


It has two lamps, red and white, con- 
trolled by a switch. A battery on the 
officer’s belt supplies the electricity. 

Traffic posts spotted with lamp bulbs 
are another suggestion for motor con- 
trol recently demonstrated in Paris. Put 
at dangerous intersections, they would 
guard against collisions. 


The World a Steam Engine? 


HE heat imprisoned in the depths 

of the earth will supplant coal just 
as soon as some economical method can 
be found for drilling through the earth’s 
crust to a sufficient depth and releasing 
it. That is the contention of John L. 
Hodgson, English engineer. 

Hodgson would make two types of 
wells, one to the amazing depth of thirty 
miles, the second only five miles deep. 

The heat in the earth is, he says, 31,000,- 
000 times greater than that stored in all 
the coal known to be available. At a 
depth of thirty miles the temperature is 
1600 degrees Fahrenheit. At that depth 
there are incandescent rocks. To raise 
enough steam to produce 4000 horse- 
power all that would be necessary would 
be to let a column of water fall on them. 

The thirty-mile well need be only a foot 
wide. The steam from the well would be 
collected in a gigantic boiler. 

For lower temperatures Hodgson pro- 
poses two vertical wells each five miles 
deep, interconnecting by horizontal pas- 
ages of thirty miles each. 

Hodgson’s scheme for utilizing the 
earth heat for industry cannot be called 
entirely original. Italy has been doing this 
very thing at Lardarello, in Tuscany, and 
Italian scientists are at the present time 
studying means to utilize the vast stores 
of heat in Mount Vesuvius. 


Roads of Tinted Concrete 
REEN concrete “which will har- 


monize with the rich semitropical 
verdure and growing crops”’ is the mate- 
rial of which Cameron County, Texas, 
plans to make its new six-million-dollar 
system of highways. On a smaller scale, 
colored concrete roads have already 
appeared in certain parts of the country; 
many of those built in parks and on pri- 
vate estates have been tinted. 











Mechanical Baseball Thrills 


NDOOR baseball of a novel kind is 
played in a mechanical game recently 
invented by L. B. Elliott of San Francisco. 
Originally designed for disabled war 
veterans, it is rapidly growing in popular- 
ity. An entire contest, with all the vari- 
ations and thrills of a real league game, 
can be played with the new device. 

Balls are “pitched” by rolling them 
down a curved slide, while the opposing 
player tries to hit them with a miniature 
swiveled bat. He can score a hit or home 
run, depending on where the ball lands. 
If he misses the ball, and it hits the back- 
stop, a strike is called against him. 
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Two-Story Motor Houseboat 
Tours at 50-Mile Speed 


LL the comforts of home while you 

travel are provided by a remarkable 
vehicle now under construction by a 
Rochester, England, air firm. Known as 
a “highway motor yacht,” it has two 
stories; its capacious interior includes 
a lounge, bedroom for eight passengers, @ 
bathroom complete with shower, and a 
glass-windowed observation chamber. Be- 
hind the driver is a kitchenette and bunks 
for the “‘crew”’ of three. 

Six great pneumatic-tired wheels sup- 
port the chassis, and a 110-horsepower 
engine drives it. The owner of this hotel 
on wheels, which will cost him between 
$24,000 and $30,000 to buy, will be able 
to tour anywhere at fifty miles an hour. 


First World Crop Census 


N 1930, it is expected, the first world 

agricultural census in history will be 
completed under direction of the Inter- 
national Institute of Agriculture at Rome. 
This is the recent announcement of Leon 
M. Estabrook, director of the project and 
chairman of the U. S. Crop Reporting 
Board, who has visited every capital in 
Europe and North Africa to discuss the 
plan with government officials. 

Only thirty-seven countries, represent- 
ing less than half the area of the world, 
have taken a nationwide census of crops 
and livestock in the last twenty-five 
years. In many countries new government 
organizations must be formed to effect it; 
but all promise heartiest codperation. 
Estabrook will next visit the Orient. 


Light Gasoline for Planes 


" ATURAL gasoline,” made from 
natural gas, recently proved its 
value as an aviation fuel. Tried in thir- 
teen planes making a tour of the country, 
it increased the motors’ speed with a fuel 
saving of more than three gallons an hour. 
Since it weighs considerably less than 
ordinary gasoline, the new motor fuel may 
prove important in distance flying, where 
every ounce of weight carried counts. 











The table baseball game, devised for disabled soldiers, which is gaining general popularity. L. B. 
Elliott, of San Francisco, the inventor, is “‘ pitching,”’ rolling the ball down a curved slide, and 
“Lefty” O’Doul, a professional ball player, operates the mechanical player with a bat-on-a swivel 
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Bicycle Pedals Drive Novel Plane’s Wings 
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IKE the first inventors who at- 
tempted flight by imitating the birds, 
Lehman Weil, at Curtiss Field, N. Y., 
promises soon to take the air in a re- 
markable “‘ornithicopter” or wing-flap- 
ping plane of his own design, weighing 250 

nds. While two fixed wings, not un- 
ike those of a biplane, support it in the 
air, Weil expects to supply motive power 
through a pair of bicycle pedals operat- 
ing flapping wings. These odd propellers 
telescope into a small area on their 
forward movement, to minimize air drag, 
and expand when they swing back to 
give the plane impetus. 

Meanwhile, George R. White, of Stony 
Brook, N. Y., is testing another odd 
“ornithicopter” in secret in Florida. 
Though it failed to take the air in a 
recent demonstration, White says he has 
flown it eight tenths of a mile. It is 
launched from a speeding automobile. 


Balloon Keeps Plane Afloat 


as are changed into life 
rafts by the latest safety device, 
developed by the U. S. Navy shortly 
after several tragedies of attempted trans- 
Atlantic flight and recently tested at 
San Diego, Calif. A deflated balloon is 
attached to the fuselage of the plane. 
Should he make a forced landing at sea, 
the pilot operates a lever that inflates the 
bag with liquid gas in the same manner 
as with the quick-filling rubber life rafts 
already in use. The resulting buoyancy 
is said to keep the entire plane afloat, in 
a reasonably calm sea, until rescuers 
arrive. With- 

out its help, 

a land plane 

could not keep 

afloat for long. 






Pd 
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A general view and an inside close-up of the 
bicycle airplane and its inventor, Lehman 
Weil, showing the latter in position at the 
controls of the queer craft, ready for flight 


A Garden of Invisible Light 
6 by flowers and a fountain glow- 


ing in a sunken garden under the 
rays of invisible light were part of a 
striking night demonstration recently 
given to illuminating engineers at Colo- 
rado Springs, Colo. The shrubbery had 
been painted with such chemicals as the 
zinc sulphide that glows in radium watch 
dials, and the water of the fountain 
treated likewise. When floodlights pro- 
ducing ultra-violet or “black” light alone 
were turned on, the foliage appeared in 
beautifully colored patterns. 


cee OO 





Defiated when not in use, this balloon equipment, developed by the U. S. Navy, can be inflated 
speedily with liquid gas and will, it is said, keep the entire plane afloat if it falls into the sea 
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Women Are More Like Apes 
Than Are Men, Says Savant 


Sz ARTHUR KEITH’S notable sum. 
mary of proofs of man’s common an- 
cestry with the anthropoid apes, as re. 
ported in last month’s Poputar Sctencg 
Monruty, has just been amplified by 
other world famous scientists. 

Addressing the Royal Academy jp 
London, Dr. Arthur Thomson, British 
anatomist, declared that a baby, until it 
can walk, resembles the ape in nearly 
every respect. Women are built more 
like apes than are men. he added, for as a 
rule they have shorter legs and longer 
arms than men. 

Dr. Ales Hrdlicka, anthropologist of 
the Smithsonian Institution, Washington, 
D. C., recently described his observation 
of five babies who run on all fours like 
little animals, instead of creeping on their 
knees as babies usually do. This unusual 
trait, he concluded, can hardly be ex- 
plained as anything but a throwback to 
some animal ancestor ages ago. He cited 
the report of one observer that it is a 
common thing for babies in savage tribes 
of West Africa to walk on hands and feet 
like young apes. 


Arctic Snow. Less Than Ours 


N SPITE of its frigid climate, the 

Arctic region has fewer actual inches 
of snowfall than ours, official figures re- 
veal. Its dry air, the result of low tem- 
perature, can give rise to little rain or 
snow; the total annual precipitation is 
seldom more than ten inches, as com- 
pared with forty or more in the central 
parts of the United States. 








How Much Do You Know 
of the World You Live In? 


EST your knowledge with 

these twelve questions, se- 
lected from hundreds sent in by 
our readers. The correct an- 
| swers are on page 106. 





Which ocean has the 

smallest tides? 

2. Where do dates grow in 

the United States? 

3. What river’s direction of 
flow was reversed by man? 

4. Where is there under- 

5 

6 


| B. 


ground ice all summer? 
Where are snakes used to 
catch mice? 

Why are most of the West 
Indian islands rainy on 
one side and dry on the 
other? 

7. What continents can be 
penetrated by seagoing 
ships? 

8. What fish almost ruined 
the Netherlands? 

9. What is the Gnu? 

| Where is Mount Sinai? 

11. Where does the temper- 

ature show the greatest 

difference between night 
and day? 

12. What people use ants for 

food? 
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Panama Gasoline Dyed Green 
To Entrap Men That Steal It 


OTORISTS who are partial to 
antiknock gasoline are familiar 
with the tints used both to give it a dis- 
tinctive marking and to warn of the poi- 
sonous varieties that must not be handled 
carelessly; but it remained for authorities 
of the Panama Canal Zone to discover a 
new use for dyed gasoline in the tracking 
of Governmental joy-riders. When they 
found that their stores of gasoline were 
being depleted by employees on unofficial 
missions, they added one gallon of green 
dye to every 1500 gallons of gasoline. 
Now, on a holiday, tourists under sus- 
picion may be stopped by police officers 
and asked to show the color of their 
gasoline. A telltale green reveals that 
they have been pilfering Government 
stores. The dye doesn’t injure the fuel. 


Scoop to Dig Up Sea Floor 


O BRING up samples of the sea 

bottom, from depths that a diver 
could not reach, a heavy bronze “clam- 
shell’”’ scoop was recently constructed at 
the precision laboratories of the Uni- 
versity of California. It will be used by 
the Scripps Institution of Oceanography, 
at La Jolla, Calif., to aid in extensive 
studying of the ocean floor. Another 
instrument constructed at the same time 
will record the depth, pressure and tem- 
perature, and will bring to the surface 
samples of deep-sea water. 








Know Your Car 
UTOMOBILE cooling sys- 


tems are designed to keep 
the engine at the proper operat- 
ing temperature in hot, summer 
weather. This means the cooling 
effect is much too great for use 
in fall and winter. In con- 
sequence the motor runs too 
cold, resulting in poor gasoline 
mileage, lack of power and ex- 
cessive wear due to rapid dilu- 
tion of the lubricating oil by 
unburned gasoline. 

One way to keep your motor 
warm in winter is to fit a ther- 
mostat control, which will auto- 
matically slow down the flow of 
cooling water through the cylin- 
der jackets. The other is to 
cover part of the radiator. 
Radiator shutters and thermo- 
stats are part of the regular 
equipment of several makes of 
cars. You can fit a thermostat 
control in the upper hose con- 
nection, or you can buy a hand- 
operated or automatic shutter. 

The next best way is to cover 
part of the radiator with card- 
board. The area to be covered 
depends on the type of car, the 
temperature, and the condition 
of the cooling system. Usually 
the lower third of the area 
should be covered for average 
running in winter. 
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Airplane Hum Lights Up Landing Field 





ically turned on by the hum of 
an approaching airplane by use of 
the amazing invention of T. Spooner, 
research engineer of the Westinghouse 
Electric and Manufacturing Company. 

In a recent night demonstration. at 
McKeesport, Pa., a plane 1000 feet up 
actuated the sensitive control and caused 
the entire field instantly to be illuminated 
by a bank of floodlights. 

Tuned to the continuous airplane drone, 
as detected by a microphone, the electric 
apparatus that is the brains of the outfit 
responds to no other noise. It receives the 
sound from a loudspeaker that works in 
reverse of the ordinary loudspeaker op- 
eration, receiving rather than emitting 
the vibrations, and passes them on to the 
sensitive device. In this picture are seen 


| ANDING field lights are automat- 


the Spooner invention and, at the ex- 
treme left, the light switch that it 
operates. The equipment is kept in op- 
eration from nightfall until dawn. 


SOS Calls Absent Operator 
B* A new Marconi radio device, a ship 


can receive a distress signal from a 
near-by vessel even though the regular 
operator is not on duty. When there 
comes through the ether the special new 
call that will be used—twelve four-second 
dashes spaced one second apart—the 
device will respond by an automatic 
selecting mechanism and sound a bell or 
other alarm signal. This calls the radio 
man on the rescue ship to his post to 
receive the regular S O S with details of , 
the sinking boat’s latitude and longitude. 


Farm Service Station Assists Passing Flyers 





N HIS farm near Providence, R. L, 
Arthur C. Gould, pictured here, has 
one of the first privately-owned airplane 
service stations. Passing flyers see two 
signs in fifteen-foot letters: “Aviation Gas” 
and “‘A. C. Gould Farm Landing Field.” 
They may descend and replenish their 
tanks with the special fuel and lubricant 
that aircraft motors require. A forge, 
metal shop and wood-turning plant pro- 
vide repairs. 
For guidance of pilots who pass along 
the aerial highway without stopping, 
a 400-foot white arrow points due north. 
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in SNOW 












Jenuery, fil 
Art That Challenges 
Masters Produced in 
America, Canada and 
Sweden by Women; 
Children and Men 




















Chicago’s Chill Liberty Statue 


Chicago boys modeled a snow statue of the 
Goddess of Liberty. The lads are, left to 
right, George Anstiss, Edward Olson and 
Rudolph Albrecht, all of Howe Playground 





Egypt in New England Snow B's aii de 
best , ey 
For his little daughter Priscilla, Harry , - W, 
Johnson, of Watertown, Mass., made this uw 
unusually conceived statue all of snow 4 
2 
i I ie 
if ©. 
be ag 
F* 
3 
. 





The Horseman and the Woman 


Swedish weather encourages artists in ice 
and snow; the work melts slowly. The 
Piss young sculptor of this realistic ice statue 
called it “‘The Horseman and the Woman.” 























A Dog Team Fashioned of Canadian Ice 


In Quebec Michael Carkonneau won admiration by cutting 
ice into this representation of a team of huskies ready to 
mush gallantly along over the chill desert of the North 


Sled Riders 


Swedish ice and snow 
were combined in 
making a most faith- 
ful representation of 
a party of children 
coasting. The ex- 
pressions of joy dn 
the faces of the 
youngsters are re- 
markably realistic 


























Teacher Rides Her Own Snow Elephant 


Teaching school is only part of the fun of life for Miss 
Bess Mahoney, of Omaha, Nebr. She built this snow ele- 
phant so well that he bore her weight and seemed to like it 
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Uncle Sam’s Scientist Nieces 






Expert on X-Rays 


Prof. V. Bartos is seen at 
the right making X-Ray id 
film one thousandth of an 
inch’ thick in the U. S. 
Bureau of Standards. Mis- 
tress in her chosen field, 
she was made Professor of 
Physics at Goucher College 





















Miss Mix, Soft Drink Boss 


In her Washington laboratory Miss 
A. E. Mix tests mineral waters and 
soft drinks, as shown below, for 
Uncle Sam to see if they sustain 
the claims of their manufacturers 


American Radium Queen 


Miss M. W. Hooker measures and 
examines radium and products con- 
taining that costly element in Bu- 
reau of Standards radium laboratory 















<n Ne 
Government Star Gazer 


Miss’ Eleanor A. Lamson, one of 
the most valuable astronomers 
at the U. S. Naval Observatory, 
is shown studying a planet through 


This Lady Signs President’s Name one of the smaller telescopes 


Mrs. V. B. Pugh, of the Interior Department, 
authorized to sign the President’s name to land 
patents, is shown here affixing that signature 
to the second largest such document ever issued 





































Guilty Microbes in Food Flee When She Pursues Her War on Bacteria Saves Farmers Fortunes 

Dr. M. B. Church, microbiological expert in the Department of Dr. Eloise B. Cram, bacteriologist of the Department of Agriculture, 
Agriculture, examines moldy food found in the markets and takes up aids with her extensive research in the fight against disease among 
with the manufacturers ways to overcome such decay. Her work farm animals and blights that attack crops. Her work against vari- 


has greatly reduced the national losses and has also improved health ous poultry diseases alone has saved fortunes for American farmers 








al det ag. 
> Lage an 
Sons eS ee 


Ls 
> 





POPULAR SCIENCE MONTHLY 


January, 192g 





f 


j 
' 


| LOOSE 
bard -\ 2810101; 
OPENS WHEN 
THE WIND 
STRONG 
















peneen PAN 
HUNG ON w&, 
WIRES ~ 


' 


Adequate Fires and Dampers, Drafts and Proper 


Coal Bills 


With an arrangement to 
heat the house, not outdoors, 
Smith starts saving fuel 
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By 
JOHN E. LODGE 





Moisture Keep Heat from Going up the Chimney 


OAL wagons had just pulled 
up at the side of my friend 
Smith’s house when I called 
the other day. 
“Just putting in my win- 
ter’s supply!” he said. “Looks like a 
cold winter, so I’m laying in plenty.” 

“You certainly are,’ I agreed. “You 
have a load out there that would do for a 
dwelling in Siberia.” 

“Oh, well—I can burn it, all right. It 
goes up the chimney, one way or another. 
Anyway, coal’s cheaper this year.” 

And a good many thousand home 
owners like Smith today are paying 
needless dollars for coal that “goes up the 
chimney, one way or another.”’ 

For instance, I found Smith was trying 
to heat his seven-room home with a dinky 
little furnace fire pot nineteen inches 
across and a foot deep. Six or seven times 
a day it demanded coal. It would have 
cost Smith just thirty-five dollars more to 
put in a larger fire pot—and saved a 
hundred a year. Twice a day it would 
need firing. 


MAKE steam for industry, coal 
must burn fast. Your home needs a 
slow, steady fire. The factory uses a fine 
pulverized coal for fast heat; house 
furnaces are made nowadays to burn 
large size anthracite that delivers its 
warmth slowly. The secret of home 
furnace economy is to fill the fire pot with 
a sizable quantity and let it consume 
itself in leisurely fashion. 

When Smith wanted to force his fire, he 
opened the ash-pit door. Fine, for it let 
in a strong up-draft through the fire bed. 
But a fire needs air above it, too. 

“Try opening the draft slide in the feed 
door a little,” I told him. “Not wide— 
that would check the fire—but a fifth 
of the way across. With your ash-pit door 
open, that gives complete combustion.” 

“While you're here,’’ Smith said, “ex- 
plain why every time the wind blows 


hard, it seems, the furnace needs another 
load of coal. A strong draft, and it seems 
to burn itself out.” 

“That’s one of your biggest wastes,” I 
told him. ‘‘Most of your heat goes up the 
chimney. You should have a secondary 
damper in the smoke pipe, arranged so it 
will kill the draft when the wind blows. 
It’s easy to put in, and it will cut your 
coal bill in half on a windy day. As for my 
plant, I simply hung a loose trapdoor in 
my smoke pipe. When the wind blows, it 
opens, and the air runs through it instead 
of up through the fire. During a calm, it 
swings closed. 


“2 ee are cheap and 
they'll automatically slow down 
your fire when it gets uncomfortably 
warm. No need to open the windows and 
try to heat the great outdoors. 

“Of course, it is a good plan to change 
the air of a house frequently—once an 
hour is a good rule—to keep it from 
getting stuffy. If your windows are loose, 
that will help—but it’s a wasteful way; 
mine are weatherstripped. Air slots that 
let in air when you need it are good. 

“Here’s a tip that may save you money. 
You'll be every bit as warm and com- 


fortable with moist air at sixty-five de-' 


grees as with dry air at seventy-five or 
more. Put a spray in your steam or vapor 
radiator, or pans of water on the backs of 
your hot-water radiators. If you use 
warm air, place a pan of water in the drum 
of the heating plant. Wet the air where 
it enters the room, and the moisture will 
circulate with the heat. 

‘When you go to bed, do you let the fire 
die down—to be revived with a vigorous 
forcing in the morning? It takes much 
more coal to warm up the cold house than 
to keep it at a steady temperature. By 
the time the house is warm you can’t 
check the fire in time to keep from wasting 
coal. Instead of opening the check 
damper at night I close the furnace 


practically air-tight and let the stack 
damper check it.” 

“What sort of coal should I use?” 
Smith asked me. 

“It’s a question of the draft that you 
have,”’ I replied. “With your own draft 
uncommonly strong, I'd suggest filling 
in the chinks between your range-size 
anthracite with a little chestnut or pea 
coal. That will control your fire. My 
neighbor, who has a fair draft, gets along 
nicely with the range size alone.” 

“How about coke?” 

“Egg coke and number one nut will 
give you the same results as range and pea 
coal. Don’t use pea coke, ever. It makes 
clinkers, except in furnaces that have 
magazine feeds—the same arrangement 
that you see in base-burner stoves.” 

“Could I burn soft coal if I had a 
magazine feed?” 


“Te ERE’S no reason why you should 
burn anything else; you wouldn't 
need to buy expensive grades. But even 
without a magazine feed, you can use soft 
coal if you know the tricks. For a very 
strong draft like yours, nut size alone or 
mine run works best. Egg and nut, mixed, 
is the prescription for a moderately strong 
draft. A weaker one calls for egg coal. 

“Using soft coal of any size, you have to 
break the crust every two hours if you 
want a hot fire—or leave it alone if a slow 
one will do. If a hole burns through the 
fire, fill it up with fresh coal, or you'll 
waste heat. When you fire in the morn- 
ing, do it piecemeal—fill half the furnace, 
say, before breakfast and open the drafts 
wide. Then you can fire the other half, and 
set the drafts, forty-five minutes later. 
With anthracite or coke, you should be 
able to fill the fire pot just once, regulate 
the drafts, and forget it.” 

“'There’s more to burning coal than I'd 
supposed,”’ Smith said. 

“Yes, there is considerable. 
pays to look to the fine points.” 


And it 
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‘Ghosts’ 


How you hear sounds 
that don’t exist, and 
other curious effects 
revealed by new tests 


By 
ALEXANDER SENAUKE, E. E. 


OUNDS that appear and disappear 
like Will-o’-the-Wisps—sounds 
that you can hear when they don’t 
exist—these and many other 

startling effects have cropped up during 
elaborate investigations of loudspeakers 
made in the laboratory of the Popular 
Science Institute of Standards. 

At first glance, testing a loudspeaker 
appears to be a simple matter. All a 
loudspeaker does, or at least all that it 
ought to do, is to transform electrical 
vibrations into equivalent air vibrations. 
Measuring the electrical vibrations fed 
into the loudspeaker and comparing them 
with the measurements of the air vibra- 
tions produced by the speaker certainly 
would tell the whole story. 

But it is much easier to tell how loud- 
speakers ought to be tested than to work 
out methods fordoing the job. 

For the complicated vibrations in the air 
that are interpreted by your ear as band 
music, say, and the corresponding electri- 
cal impulses, are extremely hard to sepa- 
rate in such a way that you can defi- 
nitely measure the strength of each 
individual vibration. 


VEN the musical sound produced by 
a single instrument is made up of 
many vibrations at different rates. The 
fundamental note, the one by which the 
instrument is tuned, always is accompa- 
nied by several other vibrations that are 
known as overtones or harmonics. 
The human ear depends so much on 
the overtones or harmonics to identify 


a sound that it actually will identify it 


as made by some particular instrument 
or voice even when the fundamental tone 
is completely absent. 

That is why you can hear the sound of 
a bass drum or the low notes of an organ 
over a radio set and through a loud- 
speaker that are incapable of reproduc- 
ing the real fundamental notes of such 
musical instruments. 

Two loudspeakers in the laboratory 
were fed with uniform electrical vibra- 
tions of exactly the same frequency. The 
speaker which sounded weakest actually 
reproduced in sound the precise frequency 
being fed into it, while careful measure- 
ment showed that the other, which 
sounded much louder, was not reproduc- 
ing the original frequency at all. Instead 
it distorted it into several harmonics 
that fooled the ear into hearing a sound 
that didn’t exist! 
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in Your Loudspeaker 





Loudspeakers yield their secrets in the Institute when placed on the phonograph merry-go-round 
as shown at the right. A tuned galvanometer, at the left, plays an important part fin the meas- 
urement of amplification at various frequencies and in the analysis of loudspeaker distortion 


If such a loudspeaker were called on to 
reproduce the enormous number of tone 
frequencies of a band or orchestra, the 
tones of many of the iristruments would 
be lost in the shuffle. 

Mysterious now-you-hear-it and now- 
you-don't sounds were discovered when 
pure, single-frequency musical notes 
were produced by a loudspeaker. Their 
erratic behavior is accounted for by the 
fact that the sound wave traveling direct 
to your ear from the loudspeaker and the 
waves that are reflected from the walls 
and ceiling of the room interfere with each 
other. When they are in step you hear 
the sound. When they are out of step 
they cancel each other. 

Each movement on your part changes 
the relative paths of the direct sound 
wave and the reflected ones, and because 
the higher tones are shorter in wave 
length, the changes come much more 
rapidly with the high notes. 


OU don’t notice this effect at all with 

ordinary music, which consists of 
many different tone frequencies, because 
each one has a different wave length, so 
that only a few of the total number are 
balanced out at ‘any particular distance 
from the source of the sound. It is only 
when the sound is a pure musical note 
without overtones that the effect is really 
pronounced, 

This particular effect is of great im- 
portance in the testing of loudspeakers. 
Obviously, you cannot measure the 
strength of a sound with any degree of 
accuracy if the sound is going to appear 
and disappear with the slightest change 
in the location of the measuring instru- 
ments. It wouldn’t do any good to 
keep the instruments at a definite spac- 
ing, because each tone frequency disap- 
pears at a different distance. 

Fading radio signals, which are con- 
sidered by scientists to be due to chang- 


ing conditions in the upper atmosphere, 
could be duplicated with pure sound 
waves merely by arranging the ceiling of 
the room so that it could be raised or 
lowered. If the position of the ceiling 
were gradually changed, the intensity of 
the sound you heard would also vary. 


ie SPITE of the peculiar actions of pure 
toned sound waves, a way has been 
found in the Popular Science Institute 
radio laboratory to measure their strength 
with extreme accuracy so that it is pos- 
sible to determine how well a loudspeaker 
reproduces all audible frequencies from 
the lowest to the highest. 

As shown in the illustration, the loud- 
speaker was placed on a phonograph 
turntable arranged with sliding contacts 
to carry the electric current to the loud- 
speaker windings. As the loudspeaker 
rotates you hear sound go up and down in 
volume. But the average strength of the 
sound at any point in the room was found 
to be the same at all other points equally 
distant from the loudspeaker. By using 
slow reading electrical meters it was 
found possible to get a true average read- 
ing and the last problem was solved. 

So now when a loudspeaker comes into 
the laboratory for test, it has no more 
chance of concealing its defects than a 
counterfeit bill has when it slides over the 
counter into the hands of a bank teller! 


IT won’t reproduce certain tone fre- 
quencies, that fact is discovered in 
short order and any distortion introduced 
by the loudspeaker itself is revealed and 
the amount of distortion is quantitatively 
measured. 


A booklet of twenty pages that will prove help- 
ful if you are buying, installing or operating a 
radio receiver, together with a complete list of 
tested and approved radio apparatus, can be ob- 
tained for twenty-five cents from the P 

Science Institute, 250 Fourth Avenue, New York. 
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ow to Get Started in Radio 


With Homemade Crystal or One-Tube Receiver Y ou Can 
Tune-in What Y ou Want, When Y ou W ant It, and Learn 


AVE you a hanker- 
ing to find out what 
makes the wheels go 
round in radio? 

Do you often want 
to tune in jazz when the rest of 
the family insist on classical music? 

Would you like to be able to lis- 
ten in for an hour or two after the 
others have gone to “bed and you can’t 
run the regular set for fear of wakening 
them? 

It’s possible to kill these three birds 
with one stone. A little experimental 
work on your own account will doit. And 
the expense won’t amount to much when 
you compare it with the satisfaction and 
knowledge of radio fundamentals you'll 
derive from the work. 

There are two ways. One is to assem- 
ble a simple but modern type of radio set 
using a crystal detector. The other is to 
put together an equally simple one-tube 
receiver. Each outfit has its particular 
advantages and disadvantages that 
make it suitable for use in certain 
conditions. 

The fact that you may never have 
played with radio apparatus beyond con- 
necting up the batteries on the family set 
is no handicap. You don’t even have to 
know enough about electricity to hook 
up a door bell. 


CASUAL inspection of the modern 

family radio set with its many tubes 
and tightly sealed cans containing all the 
working mechanism will give you the 
impression that radio is complicated and 
full of mysteries. Actually it is simple 
enough if you take the theories for grant- 
ed and confine your activities to working 
out the practical means 
by which the radio waves 
are received and con- 
verted into sound waves 
so that you can hear 
them. 

The first fact with 
which you are concerned 
in working out the an- 
swer to the three ques- 
tions is that radio waves 
will flow down any wire 
suspended in the air to 
the nearest point on the 
wire that is metallically 
connected with the earth 
as, for example, by a 
pipe that you have driv- 
en into the ground or by 
your home water supply 


pipe. 










By ALFRED P. LANE 





Fig. 1. This modern crystal detector unit uses a 
carborundum crystal under heavy pressure so that 
it doesn’t get out of adjustment when set is moved 


nating current in the electric light wires 
in your house, except that in the house 
current the alternations are at the rate of 
60, cycles a second, whereas the electric 
current induced in your antenna by the 
broadcasting station vibrates at an enor- 
mously high rate. At 200 meters wave 


hear a thing through the phones 
connected as mentioned. Although 
the vibrations vary in intensity, 
they are too rapid to affect the 
phones. 
But you can make them audible 
in a very simpie manner. Connect 
a crystal detector in series with the 
headphones and the antenna. The 
crystal allows current to flow through it 
in one direction only. It cuts off all the 
pulsations flowing in one direction. This 
leaves groups of pulsations in one direc. 
tion which correspond with the sound vi- 
brations. Each group of high speed pul 
sations acts like thousands of tiny threads 
pulling the diaphragm in one direction 
and then releasing it. 


UDIBLE sound is the result, and if 
you live within a few hundred feet 

of a powerful broadcasting station you 
can hear all that goes on in 






































the studio with no other 
- apparatus than a pair of 
8 headphones, a crystal de- 
2 tector, and a wire suspend- 
ed in the air. 

The same result with 
slightly more volume can be 
obtained by substituting a 
vacuum tube for the crys- 








AERIAL 
so) ‘0005 (23 PLATE) 
——>—_ CONDENSER 
ol 
w 
°o 
- 
[= 
S Jf CARBORUNDUM 
COIL UNIT 
40 TURNS 
o— 
GROUND 


Fig. 2. This circuit will give you the 
best results obtainable from a crystal 
detector. Its steady working range is 
about 25 miles, with fair volume 


length the alternations of the current 
approximate 1,500,000 cycles each second. 
If you cut the antenna wire near the 
ground and connected the, two ends to a 
pair of headphones you couldn't 
(| hear a thing, because the metal dia- 
‘r phragms of the headphones would be 
too heavy to vibrate at this enormous 
rate, and even if they did your ear 
wouldn’t register any sound what- 
ever, for the human 
ear records only vi- 
brations up to about 
30,000 a second. 
The sounds pro- 
duced in the broad- 
casting studio are 
impressed on_ this 
high frequency car- 
rier wave. This 
means that the alter- 
nations of the car- 
rier wave are made 
to increase and de- 
crease in intensity 





These electric waves 
are alternating current 
precisely like the alter- 


Fig. 3. The arrangement of the apparatus 
for the simple, efficient, crystal set. It gives’ 
perfect tone quality on the headphones 


in time with the 
sound vibrations. 
But still you can’t 


tal detector, because the 
vacuum tube is better than 
the crystal as a rectifier. 

But such a method is very inefficient. 
Tt doesn’t take advantage of the fact 
that the broadcast wave is sharply tuned 
to one wave length so that it will set up 
far more powerful electrical oscillations 
in any circuit tuned to the same wave 
length. 

And with the addition of the necessary 
parts to accomplish this tuning, you have 
a modern crystal set such as is shown in 
Figs. 2 and 3. 


ARLY types of crystal sets, such as 
were used before vacuum tubes were 
invented, employed an open crystal and 
a tiny wire, nicknamed “cat-whisker,” 
to make contact with it. Results depend- 
ed on a minutely accurate adjustment of 
the cat-whisker on a particularly “sen- 
sitive’ spot on the crystal. The slightest 
jar would throw it out of whack and then 
the exasperating hunt for a sensitive 
spot had to be gone through all over again. 
The modern crystal set shown in Figs. 

2 and 3 gets rid of these troubles by using 
a carborundum crystal encased in a sealed 
cartridge with the metal contact under 
heavy pressure. The crystal unit is shown 
in Fig. 1 with a small single flashlight 
cell that is used to force a tiny flow of 
direct current through the crystal. This 
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minute amount of current makes the erys- 
tal more sensitive. 

Assuming that there is a pair of head- 
phones around the house, perhaps a relic 
of the days when the family was inter- 
ested in distant reception, the only ex- 

nse connected with assembling a crys- 
tal set will be the purchase of the detec- 
tor unit, a variable condenser, a small 
fixed condenser, some binding posts, 
switch points and a pound of 
bell wire. 


HE arrangement of the 
een on the wooden 
baseboard and the panel, which also 
can be of wood, is shown in Fig. 3, 
and the wiring of the instruments is 
shown in Fig. 2. The coil form can 
be a rolled-up piece of cardboard 
four inches in outside diameter. Bell 
wire is used for the tuning coil. Wind 
on forty turns with a tap every ten 
turns. 

This little crystal set will repro- 
duce the broadcasting with prac- 
tically perfect tone quality. In this 
respect it probably will be superior to the 
big family set, unless the latter js a high 
grade, expensive instrument. 

. But you mustn’t expect the little crys- 
tal set to be in the same class as the big 
set for distance and selectivity. Jt will 
choose between local stations only if they 
are widely separated in wave length, and 
the distance range under normal 
conditions is limited to about twen- 
ty-five miles. However, like the 
fisherman who goes after big fish 

with light tackle, you will undoubt- 

edly have a lot of fun fishing for 
distant stations late at night and 

when you are lucky enough to 

bring in a station a couple of hun- 

dred miles away on a particularly 
good night you can take pride in the 
accomplishment. 


HEN there are no stations near- 

er than ten or fifteen miles you 

will find that a simple vacuum tube 

set will better serve your purpose than 
the crystal set. 

An up-to-date yet simple set of this 

type is shown in Figs. 4, 5 and 6. Figs. 
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with the 199-type dry cell tube that is 
operated on three No. 6 dry cells connect- 
ed in series. One set of three cells will 


run the set for a couple of months if used 
nightly. 

The set operates perfectly with the 
ordinary 201A-type tube if you intend to 
locate it near enough to the big family 
set so that you can run two wires from 





Fig. 4. This vacuum tube set gives the best results 
obtainable from a single tube, getting broadcasting 
stations 500 or more miles away on the headphones 
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the storage battery used on the regular 
set and thus avoid the purchase of the 
No. 6 dry cells. 

It is well to fit the set with one of the 
new X-type sockets at G because this 
socket will take either the UX 199 tube 
or the UX 201A tube. Rheostat H should 
have a resistance of 20 ohms if you use a 
201A tube. It is also possible to substi- 
tute a self-adjusting rheostat for the hand- 
adjusted type shown at H. 
This will eliminate one con- 
trol without affecting the oper- 
ating qualities of the receiver. 
It will make the change from 
one type of tube to the other ex- 
tremely easy. These self-adjusting 
rheostats are in cartridge form, held 
in place by clips, so you merely clip a 
type suitable for the 199 tube in 
place if you use that tube on dry 
cells, or another style if you use the 
201A tube on the 6-volt storage 
battery. 


Ws the tuning of a single- 
tube receiver of this type is 
relatively simple, there are certain rules 
to be observed in handling the set if you 
want best results in reception without 
creating a disturbance that will spoil your 
neighbors’ reception. 

Stations are located by turning con- 
denser D and regeneration is controlled 
by condenser E. As this condenser is 
turned so that the plates engage, 
the signal becomes louder and loud- 
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er and at the same time the tuning 
becomes sharper and sharper. At 
a certain critical point on the dial 
of condenser E you will find that 
the signal becomes mushy and un- 
intelligible. If you leave condenser 
E at this point and again juggle 
with condenser D, it is possible to 
get the signal fairly clear, but 
don’t tune any single tube set in this 
way. It will radiate and cause 
wavering whistles in every other set 
within a surprising distance of your 
house. 
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4 and 6 show actual views of the re- 
ceiver as assembled out of standard 


° 





parts, and Fig. 5 is a picture diagram 
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that shows the wiring, including an- 
tenna and ground. 

The coils A, B and C are wound on a 
cardboard or bakelite tube three inches 
in outside diameter with No. 22 double 
silk covered wire. The coils are all wound 
in the same direction. Coil A has twelve 
turns, coil B, sixty-eight turns, and coil 
C, sixteen turns. 

D and E are variable condensers of 
00025 mfd. capacity (13 plate). You can 
use .0005 mfd. (23 plate) condensers 
by changing the number of turns in 
coil B to 50. F is a fixed condenser of 
-00025 mfd. capacity and G is a stand- 
ard vacuum tube socket. H, the 
theostat, should have 30 ohms resist- 
ance. I is a standard 2-megohm grid 
leak. J is a standard jack and K is the 
filament switch used to turn out the 
tube when the set is not in use. L and 
M are the panel and baseboard. 

As shown in the illustrations, this 
One-tube receiver is arranged for use 





Fig. 5. This picture wiring diagram is complete, 
including antenna and battery connections, if you 
use the dry cell tube type 199. For best results with 
this outfit use a long and high outdoor antenna 


Fig. 6. A panel view of the one-tube set. The left- 
hand dial is used to find stations and the right-hand 
dial controls regeneration. Properly operated, it 


causes no squeals in your neighbor’s radio set 
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When properly operated the sin- 

gle-tube set will not cause any in- 
terference. You should keep the 
dial on condenser E below the point 
where, if you turn condenser D, 
squeals are produced. 
Of course there is no possibility of such 
trouble with the crystal set first de- 
scribed, for a crystal set cannot regen- 
erate. That is one of the principal reasons 
why it is not so sensitive or so selective 
as a vacuum tube set. 

The vacuum tube itself, considered 
merely as a radio detector, is not very 
much more sensitive than a really good 
crystal, but the function of coil C, or a 
similar coil in other circuits, is to feed 
the signal back into the tube again 

and again so that its volume is built 
up about as much as if a single stage 
of radio-frequency amplification were 
used ahead of the detector tube. But 
when you carry the process too far the 
tube actually produces oscillations in 
all respects like those produced in the 
broadcasting station except, of course, 
on-a much smaller scale. In fact, a 
regenerative single tube set when in os- 
cillation actually is a broadcasting 
station so far as the principles of oper- 
ation are concerned. 














Put a little water in the 
receptacle below the holder 
in the egg cooker shown 
above and at the right. Set 
the egg in the holder, cover 
it with a glass and turn on 


the current. The steam 
cooks your egg to the degree 
determined by the amount 
of water you used, and when 
all the water is gone the 
current stops automatically 
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iron is 


Lifting your 
minimized by this elec- 
tric stand that is con- 


veniently low. Its self- 
contained switch cuts off 
the current when the 
iron is placed on it, so 
electricity is used only 
when heat is actually re- 
quired. The device is 
said to cut current bills 
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ervants 





Corks that have swelled so that you can’t 
get them back into the bottle are mastered 
by the cylindrical squeezer, operated by hand 
pressure. After the stopper is squeezed the 
plunger carries it into the bottle neck. The 
plunger then withdraws and the cork swells 
again, fitting as tight as when first inserted 


















Now we have glass candles. Hollow 
and filled with gaily colored bits of 
thread, they add a colorful touch to 
the living room, and they do not melt 
and sag on warm days. They will not 
burn, but a little tuft of thread makes 
a satisfactorily decorative ‘flame”’ 


A cork with a glass 
spout fitted into it 
that makes pouring 
easy is seen below. 
Usually the spout is 
inside the bottle. In- 
vert cork when you 
wish to use spout 
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The utensil at the left combines 








an individual bread loaf holder 
and slicing device. The bottom is 
a cutting board, with troughs at 
each side to catch crumbs. Draw 
out the loaf and cut as you need 
it, the curved wire arch guiding 
your knife to make even slices 





There is no excuse for unpressed trousers when 
one has the pressing machine pictured here, which 


with half a cent’s worth of current is said to crease . 


your trousers perfectly while you are having your 
morning shower. The top and bottom are of 
steel, lined with cloth. Between the trouser legs 
goes a heating pad. This and the linings above 
and below are moistened, the garment is clamped 
in the machine and the current is turned on. The 
resulting effect is said to be exactly the same as 
that of the goose and damp cloth used by the tailor 
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s|'To Aid in Housework 





























wenn You can watch your coffee 
: rcolate in nsil 

Slip your gloves into hand-shaped ae ae pray gone 

celluloid forms and they are easy is impervious to heat. And it rm 

4 to scrub. Leave them on the forms easy to make sure with the eye 
for drying, which is hastened by that it is clean. Only the coffee 

wrapping them in a crash towel holder within is made of metal 

2 A coffee container that measures An iron that is proof against 
_ out your supply in spoonfuls or the being left with the current on 
ad quantity you determine is shown to set the house afire is shown 
~ at the left. Each revolution re- at the left. Only so long as 
ls leases into the percolator the exact you are using the iron and 
4 amount required to make one cup your thumb rests on the 


switch is the current on. 
When you quit it springs 
back, breaking the circuit 











% es Re A pure gum rubber 

* milk bottle cap 
that grips the bot- 
tle as shown below 
is air-tight and 
germ-tight and 
ot makes the bottle 
#4 safe for traveling 
or for resting on 
: } its side in an over- 
beste 7 3 crowded ice box 
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Drop this little package in the soiled 
| linen hamper or hang it up in any place 
j where there is an offensive smell and 
/ the powerful deodorant working through 
/ the holes in the metal shell will purify 
the air. Its portability and its small- 
ness are obviously great advantages 
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Roll the electrical laundress up to the washtub and 
it will souse the clothes about in the soapy water 
until they are clean, according to the inventor, and 
then they are easily run through the attached 
electrically operated wringer. The “laundress” 
has other turning attachments that will turn the 
ice cream freezer, grind meat, beat eggs, sharpen 
anything from knives to skates, polish shoes and, 
with a little direction, press trousers, its makers 
declare. Only a few cents’ worth of electricity is 
said to be required for savings of many dollars 


Have you ever wanted to run a 
wire for an electrical attachment 
under a carpet without making 
an unsightly and dangerous ridge? 
Here at last is a way to do it. 
The electric cord at the right is 
thin and flat as a piece of tape. 
Its wires run beside instead of 
around each other and are em- 
bedded in strong rubber insulation 
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— Sam at 5 Brain Pen 





UZZLES that are not only amus- 

ing and entertaining, but train the 

mind to think swiftly and accu- 

rately, are presented each month 
on this page by Sam Loyd, the world’s 
foremost puzzle maker. They give you 
fun without wasting your time. See how 
quickly you can determine the answers. 
Then turn to page 145 to learn the cor- 
rect solutions and the time in which you 
should have found them, and thus see 
how well your mental machinery is 
“tuned up.” 


Oldest Puzzle in the World 


ELOW is a specimen of the magic 
square, probably the oldest form of 
mathematical puzzle extant. Magic 
squares were constructed in India before 
the Christian era, and their introduction 
into Europe was due to Moschopulus, 
who lived in Constantinople in the early 
part of the fifteenth century. They have 
always remained a classic of puzzledom. 
A magic square consists of integers 
arranged in the form of a square, in such 
manner that the sum of the numbers in 
every row, in every column, and in the 
two diagonals is the same. An inter- 
esting feature of the magic square is that 
the arrangement of the numbers is sus- 
ceptible of variation. For example, it 
will be noted that the corner numbers are 
1, 4, 13 and 16, and the common total of 
the rows, columns and diagonals is 34. 
Now, let us see who can arrange the six- 
teen numbers into another magic square, 
wherein tne corner numbers will be 1, 6, 
12 and 15, and the common total remain 
as before. 

The first few minutes of effort will show 
you that the task is no easy one. See 
what you can do with the problem. After 
you have solved it or given it up turn to 
page 145 for the correct solution and the 
time in which a person of average ability 
should reach it. 
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The Prospector’s Fortune 
— old prospectors, who had 


made their “piles,” were reminiscing 
on the road back to civilization. 

“If I were to stay on for another year, 
and gain at the same rate I have accu- 
mulated wealth during the time spent in 
these parts,’ remarked Jim, “I'd be 
worth a cool million.” 

“At the rate I have stacked it up, it 
would take another nineteen years to get 
in the millionaire class,” said John. 

Then Bill had his say. 

“Td have to go on digging and saving 
the same term over again to get my 
thousand thousand dollars,” said he, 
“and I’ve been out here as long as you 
two fellows put together.” 

Jim continued on to the “soft life,” 
but Bill and John changed their minds 
about quitting, and went back to the 
hills for six years more, where they toiled 
and saved with the same success as 
previously. 

Bill quit with a fortune of $600,000, 
and John’s pile was $675,000. 

Now who can tell how much Jim 
retired on? See if you can determine the 
amount of his “pile.” Then turn to 
page 145 to learn the correct answer and 
the time allowed for working it out. 


Troy and Avoirdupois 


R an up-to-date answer I will sub- 
mit a problem sometimes regarded as 
old: What is the difference in weight 
between six dozen dozen pounds of feathers 
and half a dozen dozen pounds of gold? 
Perhaps you imagine you solved this 
bewhiskered poser years ago, but the 
chances are your instantaneous answer 
was faulty. The question is a test of 
your knowledge of practice in weighing 
commodities. It is in the nature of a 
“catch question,” and the proper solu- 
tion depends on your ability to consider 
all the facts in the situation stated and to 
think precisely. For the correct answer 
and time allowed to find it, see page 145. 


Coats, Vests and Trousers 
A MERCHANT stocked his store op 


an investment of $735, for which { 


he purchased one-fifth as many garments 
as the number of dollars he expended, 

For vests he paid $2.45 each; for 
trousers, $4.90 a pair; and for coats, 
$12.25 each. He invested his money s9 
as to have the largest possible number 
of complete suits. 

Put yourself in his place and figure out 
how many coats, vests and pairs of 
trousers he was able to buy. Then look 
on page 145 for the correct answer and 
the time allowed for finding it. 


Weight of a Bottle 


N THE top scales we have a bottle 
and tumbler balancing against a 
pitcher. On the middle scales, that same 
bottle is shown to weigh equal to the 
tumbler plus a plate. On the bottom 
scales, two pitchers exactly like the one 
on the top scales are shown to be of the 
same weight as three plates, similar to 
the plate on the middle scales. 

There we have sufficient data with 
which to answer the question: What is 
the weight of a bottle expressed i 
tumblers? 

See if you can determine the answer. 
Then on page 145 you will find the cor- 
rect answer and the time in which you 
should work it out. 

















Sam Loyd has prepared another set of 
his fascinating puzzles, which will 
appear in this magazine next month 
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Too Much “Art” May Ruin 
Your House, While Jazz 
Designing Surely Will 


By JOHN R. McMAHON 


“ HAT kind of a house do 
you want, sir?”’ asked an 
architect of his client a 
century and a quarter 
ago. 

“The best in design and materials, with 
ail modern improvements,” replied the 
substantial American citizen. “I want 
high ceilings, not less than seven feet for 
the first floor. The outer walls for the 
first story must be two feet thick, faced 
with stone and backed with chopped 
straw and clay.” 

“Excellent,” beamed the architect. 
“The headroom will be more than ample. 
There is no better mortar than well- 
puddled clay. I presume you wish the 
wood framing done in the old reliable 
mortise-and-tenon style?” 

“Naturally. Floors of oak plank a foot 
wide, pegged to the joists beneath. Not 
more than three different floor levels at 
the first story. I want one large fireplace 
and a couple of little ones.” 

“Would you consider a new heating 
system, sir?” 

“What is it?” 

“The fire is inclosed in an iron cham- 


‘ber,” explained the architect, “with a 


pipe to convey the smoke to the chimney. 
It is called the Franklin stove, after its 
famous inventor.” 

“T like to be up-to-date,” said 
the client, “‘and I am willing to 
take a chance on a small model. 
Now tell me what this house will 
cost.” 

“Since it will be thoroughly 
modern and embody the latest 
conveniences,” said the architect, 
after rapid figuring, “‘I estimate 
the cost at $1,350.” 

“Too much,” pronounced the 
client, “especially when I supply 
stone, clay and raw lumber. The 
cost of building has become un- 
reasonable. I won’t pay a cent 
more than twelve hundred.” 

‘Tl do my best, sir, to reduce 
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Above: A distinctive six-room and two-bath brick home designed by 


the estimate,” re- 
plied the unhappy 
architect, “but you 
know the wages of our workers such as 
adzmen and masons have gone up to five 
cents an hour. A luxury like an iron stove 
adds expense. Glass is costly and you 
insist that every room have its window. 
However, I will attempt to meet your 
wishes by certain economies.” 

This colloquy of yesteryear could be 
translated into a present version without 
great difficulty. 


wes people want in home building 
today is what they have always 
wanted—the best and newest of every- 
thing at a price they can afford to pay. 
There is the same argument over cost and 
the same adjustment by manipulating the 
factors of quantity and quality. The old 
house had to be reduced in size, its fram- 
ing timbers were not foursquared, the 
wall mix of straw and clay was thrown in 
place and lacked thorough tamping. But 
improvement he was bound to have, and 
whatever economies prevailed, we can be 
sure that the ancestral American installed 
the new-fangled heating system. We owe 
him thanks for this spirit of enterprise 
which fostered the climb from the open 


Homebuilders’ Queries Gladly Answered 


HAT POPULAR SCIENCE MONTHLY has attentive 
readers in many remote parts of the world is shown 
by letters of inquiry to its Home Building Department 
and to John R. McMahon, who conducts the department. 
Alaska wanted to know about a schoolhouse. 

Japan and the Gold Coast of Africa wished advice. 

Costa Rica desired a line on American window manu- 
facturers. 

India spoke through the Maharaja of Dhrangadhra, 
wishing knowledge of the bacterial method of dealing 
with rodents. 

Bagdad requested plans for a bungalow. 

Of course, many American readers are heard from. 

Our Home Building Department is delighted to answer 
all inquiries from far or near. Address the Department 
or John R. McMahon, POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York City. 


William Carver. Below: Daring use of naked concrete blocks—a six- 
room cottage designed and built at Larchmont, N. Y., by C. C. Merritt 


fire to the coal furnace and oil burner. 

In architectural design there has been a 
great change from the forms not only of 
Colonial America, but of the last mid- 
century. Today our houses embody a 
multiplicity of styles, ranging from the 
classic Greek to the Scotch cottage, from 
the Spanish villa to the tent-roofed struc- 
ture of the Chinese. And it is possible to 
see most of the world’s models, of every 
clime and historical period, assembled 
within one suburb of an American city. 
The exhibit has been enlarged by the con- 
tacts of the World War. French chateaux 
and English cottages and Rhine castles in 
reduced dimensions have been put up on 
this side of the ocean. 


OBODY can tell what is the exact 
trend of present style, but it is said 

that the English cottage—which is a 
chunky, rather haphazard design—now 
rivals the half dozen varieties of native 
Colonial. Architectural style, especially 
when it is a remote borrowing, cannot be 
taken very seriously. It should be judged 
by the principle of use. Certain types 
were developed to meet the conditions of 
native climate, and when these 
types are transplanted to another 
zone they are evidently misfits. 
The sharp peak roof that sheds 
New England snow is as out of 
place in southern California as is 
the low roof of the Spanish or Mis- 
sion bungalow in the cold North. 
The tendency to disregard such 
basic facts and to pursue the chi- 
mera of art for art’s sake is deplored 
by the more intelligent designers. 
An American millionaire’s man- 
sion sports about a dozen great 
chimneys. Why? Because the 
foreign antique original needed 
them for its open fireplaces. With 
an oil-burning furnace, most of 
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these chimneys are as surplus as dummy 
smokestacks on oil-turbine steamships. 

I know of an owner of moderate means 
who bought some ten-by-ten-inch beams 
to be visibly incorporated in the ceiling of 
his living room. In his absence the builder 
omitted them. The returning owner 
lectured the builder on his crime against 
art and had him put in the beams, re- 
gardless of their zero value as supports. 

My sympathies are with the untutored 
but common sense builder. In time past 
beamed ceilings were essential, while to- 
day they are decorative make-believe. 
Furthermore, the modern science of 
lighting is better entitled to lay down the 
law of ceilings than ancestral tradition. 
The best illumination is obtained by re- 
flection of light from a white one-plane 
ceiling. 

The practical needs of a house, includ- 
ing suitability to climate and site, should 
come first. Afterward let the designer 
embroider a bit with nonessential details, 
such as a line of false roof, if you can 
afford it. But don’t let him lop off a use- 
ful front-door porch on the ground that 
it “hurts the composition.”” Houses must 
be lived in, not merely looked at. 


OMEN today dictate largely the 

style and quality of houses as they 
dictate the types of automobiles. There 
are good and bad consequences. Women 
call for a presentable, sometimes a showy 
front. They favor casement windows and 
are particular about period details, paint 
and a main entrance equipped with dis- 
tinctive hardware. The living room must 
be choice, with harmoniously decorated 
walls, enamel or other quality finished 
trim, tasteful fireplace, hand- 
some interior doors, and a 


hardwood floor. The last 
item at least has substantial 
merit. 


Then the woman shopper 
may seek a guest bedroom 
that is suitable for important 
and particular visitors. The 
bathroom, singular or plural, 
is subject to critical scrutiny. 
If the tub is built in, the floor 
tiled, the walls at least half 
tiled, a glass door medicine 
cabinet inset and a few other 
refinements supplied, the 
house is well on the way to 
being sold. A substitute for 
real wall tile, which is en- 
ameled wallboard of wood 
fiber, often passes muster 
whether or not it is mistaken 
for the kiln product it so 
closely resembles. 


Left: An English type cot- 
tage of stucco put on metal 
lath with a cement gun. 
The roof is slate covered 


Below: This ornament, a 
reproduction of a sailing 
ship, was made entirely of 
brick, variously cut and 
set in various ways. Con- 
tinuous line effect was 
gained by leaving out the 
mortar at the visible joints 

















The kitchen meets approval if its walls 
are half tiled, its floor covered with a 
suitable pattern of linoleum, if there is an 
up-to-date cook range or suitable space 
for one beneath a shiny smoke hood, an 
electric or gas refrigerator or its site, an 
ample sink and conveniences in white 
porcelain and nickel. The layout must 
be convenient for kitchen work and serv- 
ice to dining room and breakfast nook or 
alcove. A discriminating minority look 
for well placed lighting fixtures in the 
kitchen as elsewhere, as well as for plenty 
of electrical convenience outlets at knee- 
height along the walls. A folding ironing 
board always makes a hit. So may other 
folding devices, from beds to breakfast 
outfits. There is considerable magic in 
the garbage incinerator built into the 

furnace chimney. -Even tin cans 
are fed into the incinerator. 
The customer is practically ready 


SS 
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A charming seven-room brick dwelling designed by Grosvenor Atterbury, 
whose exterior suggests spacious comfort within. The wide windows, admitting 
much light, and the great chimneys contribute largely to this homelike effect 
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to have. her husband sign on the dotte 
line, but pauses to ask about the hot 
water supply. Naturally, the hot wate 
system is ideal, automatic in winter by 
furnace connection and as automatic, op 
almost so, in summer. Heating th 
house? Of course there is the best oij 
burner on the market; runs all by itself 
from October to May, keeping the tem. 
perature of the house always within one 
degree of constant. 

“Step downstairs, madam, and take g 
look at this neat and noiseless little ma. 
chine. Observe this spotless cellar, which 
can be divided off into an extra room or 
two, adding just so much living space to 
the house.” 

The woman is convinced, delighted, 
Her husband is apt to grumble: 

7 ARY, you wanted a green roof and 
white walls. That’s why this 
house took your eye in the first place, 
This roof happens to be cheap stuff and it 
will have to be replaced in a few years, 
There are hardwood floors downstairs 
but how about upstairs? What is under 
the kitchen linoleum? I don’t know what 
is inside the walls. If they have insula- 
tion against heat and cold, that’s more to 
the point than pretty trim in the living 
room. That oil burner may and may not 
be right. I want to study this house 
before we make a decision.” 

The husband might as well save his 
breath, knowing who makes the decision 
in this family. Why, this is simply a 
darling home. It has every comfort, in- 
cluding large closets which are self- 
lighted just by opening the closet door. 

There is a great new diversity in build- 
ing materials today. Among them are 
wall blocks of excelsior base, facing slabs 
of wood shavings mixed with plaster, 
units of aerated gypsum and concrete, 
cinder cement blocks, wallboards of 
sugar cane fiber, rye straw and, most 
recently, wheat straw. There is a merry 
war among materials, both natural and 
artificial, to seize or hold fields of use 
once regarded as safe from invasion. 
Lumber is rivaled by made-up fiber sub- 
stances; natural stone, by concrete and 
other combinations; brick and tile by 
materials that never saw the inside of a 
kiln. Doubtless a number of -products 
deserve the old-fashioned stigma of 
“substitute,” but such a label is unfair 
to many newcomers that in due time 
will be regarded as standard. 


) gate persons seem to feel that their 
money’s worth is fulfilled by a 
variegated exterior display of numerous 
substances. A large outside 
chimney starts with a rubble 
base and ends with brick, or 
it combines several varieties 
of masonry. The first story 
is brick or near-stone veneer 
on wood frame. The second 
story is stucco. Above this 
a gable end is either clap- 
beard or wood shingled. It 
would not be surprising if 
there were two kinds of roof 
covering, as sheet copper 
over a little front porch and 
slate, tile or shingles over the 
+ rest of the structure. There 
are designers who say such 

(Continued on page 101) 
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Protector Keeps Starter Switch Clean—Accurate Way 
To Fill Batteries—Other Ingenious and Useful Ideas 


Underslung Auto Creeper 


ANY motor car owners hes- 
itate to tackle any job that 
requires crawling under the car, 
because, even with overalls, clothes 
are ruined by the oily slime on the 
floor. The remedy for this situa- 
tion is to build yourself a com- 
fortable auto creeper so that you 
can slide under any part of the car 
without damaging yourjclothes, and 
in a most convenient manner. 
Modern cars are built so close to 
the ground that space under them 
is at a premium. Every inch 




















counts. The creeper shown in the draw- 
ing and illustrated in use is comfortable 
and affords you maximum working space. 


Starter Switch Protector 


HE mud brought into your car often 

works down through the hole around 
the starter switch plunger and pieces of 
grit jam it so that it will not work. A 
simple way to overcome this trouble is to 
cut a disk of sheet rubber out of an old 
inner tube and in the center of the disk 
cut a hole somewhat smaller than the 
starter switch plunger. Stretch the hole 
over the plunger as shown in the illustra- 
tion. Dirt that drops through the hole 
in the floor board will slide off the rubber 
shield to the ground without getting into 
the switch. 


SELF-STARTER SWITCH 
AND BUTTON 






ROSS 


3 IN. DIA. DISK 
MADE OF INNER TU 


HOLE IN DISK FITS TIGHT 
AROUND SWITCH BUTTON 


In muddy country a rubber disk around the 
starter switch plunger will keep out the dirt 







.tion cable. 
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This underslung creeper, which is easily made at 
home, makes work under the car a pleasure and 


gives you as much space as possible to move about 


Ten Dollars for an Idea! 


Wil P. MARTIN, of Jersey 
City, N. J., wins the $10 prize this 
month bor his suggestion of a battery 
filler. Poputar ScrencE MontTsiy 
awards $10 each month, in addition to 
regular space rates, to the reader send- 
ing in the best idea for motorists. Other 
contributions that are published on this 
page are paid for at the usual rates. 


Mysterious Ignition Woes 


IGH tension current, such as is em- 
ployed to produce sparks at the 
spark plug points in an automobile en- 
gine, jumps across the points only when it 
can find no easier path to travel. Occa- 
sionally a cylinder will misfire in a 
mysterious way, due to an accidental 
path being provided for the passage of 
the high tension current. In a heavy 
rainstorm the motor may start to misfire 
because a rain drop is now and then flung 
by the fan onto the side of the spark 
plug. The moisture bridges over the 
insulation and the cylinder will misfire 
until the heat of the plug evaporates the 
water. If the plugs are covered with a 
layer of dust and grime, trouble is often 
experienced in starting a motor that has 
been left out in the rain for some time, 
because moisture has condensed on the 
dust and made it a good path for high 
tension current. The remedy for that 
trouble is to keep the exposed part of the 
insulation wiped clean at all times. 
Another source of trouble is old igni- 
The rubber dries out and 
cracks and the spark jumps through the 
crack to the nearest metal. The cable 
may look all right, but if you lift the hood 
in the dark you will spot the leak. 
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Kinks for Your Car 


Unique Note for Your Horn 
[ YOU are tired of the steady 


tone of your horn, here is a way 
to get a warbling effect that will 
arrest the attention of eve 
pedestrian. The illustration below 
shows the arrangement. It can be 
applied to any type of horn, either 
motor driven or buzzer type. First 
fit the shaft through the mouth of 
the horn and to this attach a metal 
i disk just small enough so that it 
|} can be revolved. Now fit a large 
{ ' pulley on top of the shaft. This 
can be made of a circular disk of 


= 





cigar box wood with a groove whit- 


my“: 
i tled in the edge. Attach a small 


motor to the side of the horn. 


OLD DRY CELL BINDING POST NUT 
SS 
PULLEY MAD 
FROM ATIN 4 
CAN COVER fi 


REVOLVING | 
TIN DISK 


MOTOR PART OF A 
DISCARDED HORN G 





A most peculiar warbling note can be obtained 
by the use of a disk rotated by a small motor. 
Your horn will command attention on the road 


Automatic Battery Filler 


6 em a bottle of small size and a piece 
of rubber tube large enough to stretch 
over the end as shown. Cut a small hole 
in the side of the tube a distance from 
the end equal to the height of the battery 
solution at the maximum point. Squeeze 
the tube with your fingers, insert it in 
the battery till it touches the plates, 
and let go the tube. Water will flow into 
the battery until the hole is covered. 







BOTTLE OF 
DISTILLED 
WATER 


4 


SjT4 





¥g ABOVE PLATES 


You can fill each cell of your battery with this 
simple device without spilling any of the water 
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Death Hides in Your Garage! | 











ba EY, Joe!” Gus Wilson 
shouted to his partner in 
the Model Garage. “What 
do you think this is, a 
cold storage plant? My 
fingers are so cold I can’t tell whether I’ve 
got hold of a monkey wrench or a screw 
driver! It’s your turn to manicure the 
furnace this week. Get busy before I 
turn into a lump of ice.” 

Joe poked his head out of the office. 
“Gosh!” he exclaimed. “It sure is cold 
out here. I'll tend to it right away.” 
And he headed for the heating plant in 
the pitlike cellar. 

The comforting rumble of the furnace 
grate reassured Gus, and he picked up 
his tools to resume work, but just then 
the telephone rang insistently. 

“Drat it!’ the veteran motor car 
mechanic grumbled as he clamped a 
greasy hand around the receiver and 
pressed it to his ear. 

“Hello, is that you Gus?” inquired a 
faint voice. 

“Right here, John, what can I do for 
you this cold morning?” said Gus, his 
frown giving way to a smile as he recog- 
nized the voice of John Ensley, a young 
fellow who had recently started out for 
himself in the trucking business. Ensley 
apparently was speaking from his “ office,” 
which consisted of a broken-down desk 


Gus 
Carbon Monoxide, and Tells 
How to Guard Against This 
) Deadly Peril of Motoring 


“One bit of luck, 
anyway,” thought 
Gus as he dragged 
Ensley outside. 
**Perhaps he is 
not out too bad” 


and a telephone instrument in one cor- 
ner of his tiny garage. 

“There’s something wrong with my 
engine, Gus,”’ Ensley explained. “I had 
an awful time getting it started and now 


_after it’s been run only a little while it’s 


boiling to beat the band. I thought 
maybe the water was frozen at the bot- 
tom of the radiator, so ve been running 
it to get it thawed out, but I just felt the 
radiator and it’s fairly warm right down 
to the bottom, but still she keeps boiling. 
What—would you—er—”’ 

The voice trailed off as though the 
speaker were moving away from the 
phone, and Gus could hear only the gentle 
rumbling of the truck motor. 


US waited a few moments. “Hello!” 

he called, but there was no answer. 

A startled expression suddenly came 
over his face. 

“By Golly!” he gasped. “It’s got 
him!”’ And with that cryptic remark 
Gus slammed the receiver into the hook 
and tore out of the office as though seven 
devils were after him. 

“Door stuck again?” Joe Clark called 
casually. He had come up from the 
furnace in time to see Gus struggling to 
open the frozen door. 

“Shut up and help me,” Gus snarled. 
Their combined weight broke the ice 


Rescues a Victim of 


By MARTIN BUNN 


and Gus dashed quickly toward his car. 
“But what's all the hurry about?” 
Joe demanded. Gus’s reply, if he made 
any, was drowned in the roar of the motor. 
He shoved the lever into first and a 
shower of sparks flew from the tire chains 
on the concrete floor. The car shot out 
of the garage, skidded on the ice, straight- 
ened out, and roared down the road. 
Joe watched the departing car in 
amazement. “Holy smoke!” he gasped. 
“The old boy’s certainly gone nutty.” 
The distance to Ensley’s was close to 
three miles over a rutty, ice-covered 
road. In four minutes Gus roared into 
Ensley’s driveway, slammed on_ the 
emergency brake, leaped from his car 
before it stopped sliding and raced 
toward the closed garage door. 
He swung it open at once and a vast 
cloud of blue vapor welled out behind it. 


US darted around the rear of the 

big truck and there, slumped down 
beside the old desk, lay Ensley uncon- 
scious. Gus’s hunch had been right. 

“One bit of luck anyway,” thought 
Gus as he dragged Ensley outside. “His 
face was right close to that hole in the 
wall and maybe the air coming in diluted 
the carbon monoxide from the exhaust 
of the truck enough so that he isn’t 
knocked out too bad.” 

Evidently no one was home in Ensley’s 
house, for there was no response to Gus’s 
call for help, but he was able to carry 
the victim through the kitchen door. 
He placed him on a couch beside an open 
window and proceeded to apply the usual 
first aid for suffocation. 

Perspiration stood on Gus’s forehead 
before Ensley stirred feebly and opened 
his eyes. “Where am I? What're you 
doing here?” he murmured. 

“You came darn near not being here 
at all, you crazy dumb-bell!” snorted 
Gus. “You haven't any more sense 
than a billy goat! Don’t you know 
better than to run a motor with the 
garage doors closed? You stay quiet 
now, while I go out and shut off that 
truck motor.” 

“Was it still boiling?” Ensley asked 
weakly when Gus returned. 

“Like a teakettle,” Gus replied. 
“What else do you expect when all the 
blades have been busted off the water 
pump? The pump must have frozen 
last night, and when you started it, the 
ice just naturally sheared off the blades. 

“If you feel up to the mark this after- 
noon, run down to the garage and I'll put 
in a new pump impeller. Got a lot of 
work to do—I'll (Continued on page 131) 
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Buy separately or in assortments 





























The center table comes to an end! 
Make an end table from Plan No. 16e 


ND tables are now the vogue. To a 

great extent they have taken the place 
of center tables. How would you like an end 
table like the one shown above in your sun 
parlor, living room or library? Stanley Plan 
No. 16e gives descriptive drawings and de- 
tailed instructions for making this table. For 
a real evening’s relaxation you can’t beat 
making things with tools! 


SE 


The better the tools the better the work will 
be. Actually, the amateur user needs good 
tools even more than the professional. Stanley 
Tools are used by nearly every carpenter and 
manual training instructor. Why? Because 
these men know from experience that the 


The best tools are the cheapest to use 
Ask your hardware dealer 


Stanley name assures durability, correct de- 
sign, and right “‘feel.” 

You can buy Stanley Tools separately and 
so collect your own set. For your conve- 
nience in buying there are also complete sets 
of Stanley Tools in chests at a wide variety 
of prices from $15 to $95. Or there are as- 
sortments in strong cardboard boxes contain- 
ing directions for making your own tool 
chest. Priced from $5 to $20. 


Your hardware dealer has Plan No. 16e as well as 
other Stanley Plans for making useful articles, or he 
can get them for you. The plans cost only 10c each. 
Ask him also for Catalog No. Se50, which shows 
many useful Stanley Tools. It is free. If he cannot 
supply you, write direct to The Stanley Works, New 
Britain, Conn. 











STANLEY TOOLS 








© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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| Kasy-to- 


By HERMAN HJORTH 


O MAKE room for all the books 
and magazines that accumu- 
late in a small house or apart- 
ment is often a difficult prob- 

lem. It was with this idea in mind that 
the pier cabinet illustrated on this page 
and the hanging bookshelves shown on 
page 97 were designed. These pieces of 
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Front and side views of the cabinet, which 
indicate the simplicity of construction 


Build . ey 


Furniture 


A Pier Cabinet and Decorative W all 
Shelves Anyone Can Nail Together 








furniture are so nar- 
row that they may 
occupy a space, as for 
example between two 
windows, that is not 
large enough for the 
more common types 
of bookcases. 

The construction 
has been made so 
simple that a handy 
man, without any 
training in carpentry 
or cabinetmaking,can 
build them. At the 
same time the design 
is so attractive that anyone will feel the 
work is worth while from the standpoint 
of personal satisfaction and the joy of 
achievement that come with every piece 
of work well done. And the pieces will 
represent an actual saving in money 
effected through a few hours of pleasant 
and interesting work. 

A blueprint has been prepared to show 
on a larger scale and in much greater de- 
tail than is possible in the magazine just 
how these pieces are made. The blue- 
print sheet also contains a third design 
for corner shelves, which are of the same 
length and general design as the shelves 
shown on page 97. This sheet, complete 
with an itemized bill of materials, a list 
of tools and a suggested order of opera- 
tions, can be obtained by sending 25 
cents to the Blueprint Service Depart- 
ment of PopuLar ScrenNcE Montu.y, 250 
Fourth Avenue, New York (see page 102). 


[° THE pieces are to be finished in col- 
ored brushing lacquer, which is the 
most popular treatment at present, some 
fine-grained, easily-worked wood such as 
white pine or whitewood may be used. 
The first operation in constructing the 





Even a be- 
ginner can 
build this 
charmingly 
proportioned 
pier cabinet 


Modern pier cabinets, of which this is such a well-designed example, 
are especially popular because they require little wall and floor 
space. If it is desired to use the top shelf for statuary or pottery, 
the ornamental piece shown in the drawing in the first column may 
be omitted or placed at the back of the case instead of the front 


pier cabinet is to make two ladder-shaped 
frames for the ends. Each of these con- 
sists of two pieces of wood % by 1 by 614% 
in. and five pieces 54 by 1 by 6% in. 
The shorter pieces are nailed between 
the uprights in such positions as to sup- 
port the bottom and the shelves. 


HREE pieces 34 by 8% by 14 in. are 
cut to make the shelves and top 
marked C, and three pieces 4 by 834 by 
14 in. to form the shelves D. Before the 
frames and shelves can be assembled, it is 
necessary to notch the shelves at the cor- 
ners to suit the upright members of the 
frame. This is a simple matter; a glance 
at the drawing on Blueprint No. 77 that 
shows the partly assembled cabinet will 
indicate just what is necessary. All the 
shelves and the top come flush with 
the frames on the sides and back, and the 
three marked D also come flush with 
the front of the frames. The two lower 
shelves and also the top, which are marked 
C, project 4 in. beyond the front of the 
frames. 
After securely nailing the shelves to 
the side frames and planing off any slight 
unevenness of (Continued on page 96) 
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How to Make Radiator Covers 


They Partly Conceal the Ugly Heating Coils and Save the 
Window Draperies from Being Bombarded with Dust 


heating equipment dictate that the 

radiator be wholly or partly con- 
cealed. When its covering is finished to 
harmonize with the woodwork and furni- 
ture of the room, it becomes a decoration 
instead of a homely piece of heating 
apparatus. A practical feature, too, is 
that the warm air is directed outward and 
away from the curtains, which are no 
longer continually. bombarded with dust 
particles. This prevents their discolora- 
tion and the frequent need of laundering 
them. 

It is not necessary that radiator covers 
be of expensive metal construction. They 
may be made of wood if an auxiliary 
metal and asbestos heat deflector is used. 
Special but easily taken precautions, 
however, are necessary to prevent the 
wood from becoming badly warped. 

Pine or other more resinous lumber is 
not suitable because the pitch may ooze 
out or at least discolor the paint. The 
best wood perhaps is kiln-dried maple, for 
once thoroughly dried and painted this 
wood is not apt to warp or shrink. It is 
quite expensive, however, and a good sub- 
stitute is whitewood. While this wood 
will shrink somewhat, the effect can be 
nullified by paneling the ends of the 
cover with an overlay of 5¢-in. basswood. 
The basswood should be dried for several 
weeks even if it has previously come from 
a kiln. 

If the radiator does not extend the full 


Pirestine ean fashions in house 


By EVERETT EAMES 








A cheaply built but attractive cover for a 
radiator narrower than the window itself 


radiator or for adjusting or packing the 
steam or air valves. It is desirable to 
conceal the steam valve, but as it is 
occasionally necessary to open or close it, 
a little trap door with spring hinges on the 
inside is placed at one end of the cover. 
This may be cut out so neatly with a fret 
saw that the piece removed may be used 
as the door, which when closed will be 
only slightly visible. 


AS A guide to proper proportions, the 
dimensions of one cover have been 
given, but it should be borne in mind 
that they apply only to a particular 
radiator and window. Note the base- 
board that was added to give the cover 
something to rest on and lend a more 
finished appearance. 
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When assembling t he 
parts, the top and sides 
should be drilled and coun- 
tersunk for wood screws, 
which should be placed not 
more than 6 in. apart. 
These screws will prevent 
the sides and top from 
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warping and pulling out the 














brads that would be used if 








| BASEBOARD —— 
Le. & 4-0 —_ 





f 


this were an ordinary cab- 
inet job. Place the heads of 








How a typical radiator cover 
is made; details of the re- 
fiector; an alternative de- 
sign without end panels 


width of a window, the 
cover should be built out 
and the ends paneled as 








the screws 4 in. below the 
surface and conceal with 
dowel pins or plugs, sanded 
smooth. This deep coun- 
tersinking may be _ ac- 
complished by the use of a 
drill the same size as the 























head of the screw. 








shown in the accompany- 











In some cases the pipe 





ing photograph and one of 
the drawings. If the 
radiator is the full width of the window, 
the end construction is as suggested in 
another of the drawings. 

The actual building of the cover is by 
the cut-and-try method. A close fit 
should be aimed at, as the cover is not 
fastened in place. It is so made that it 
may be lifted off for dusting out the 


leading from the steam 
valve into the radiator 
must be straddled. This is easily ac- 
complished by cutting out a U-shaped 
piece with a fret saw. 

The end paneling is all made by care- 
fully fitting the 5¢-in. basswood strips to 
form a hollow rectangle. The strips may 
be either beveled or simply rounded on 
the inner edges to give a more finished 


effect. The cove molding is planed on one 
edge until it is the same thickness as the 
basswood strips. All the trim is glued 
and fastened with countersunk brads, 

To make the heat deflector, two sheets 
of tin of sufficient size to enfold the 
back and top of the radiator should be 
obtained. Between them should be placed 
two layers of !¢-in. sheet asbestos, the 
latter being cut so that a 14-in. margin js 
left on all sides. The assembled tin and 
asbestos should be drilled and riveted 
with small copper rivets. The assistance 
of a tinsmith is desirable in fashioning 
the deflector on account of the special 
tools he has available. In order to avoid 
wrinkles in the inner side of the curve, the 
rivets should be left out of the upper edge 
until the bend has been made. The com- 
pleted deflector should be painted to 
match the radiator. 

As the interior finish of many homes is 
cream-colored enamel with much mahog- 
any or walnut furniture about, a practical 
and harmonizing color scheme is obtained 
by staining the top of the cover mahog- 
any or walnut and painting the sides to 
match the woodwork. 

In staining, the manufacturer’s direc- 
tions should be followed. When painting, 
one coat of white lead followed by a coat 
of shellac and two coats of interior flat 
house paint may be applied. Sandpaper 
each coat after it has dried. The final 
coat should be enamel of the desired tint. 
It will be found that whitewood takes 
both stain and paint readily. 

As will be seen from the photograph, 
the radiator sections form a rather pleas- 
ing design when partly concealed by the 
cover; if a more finished effect is desired, 
a section of metal grill may be set in the 
opening. Grillwork may be obtained from 
radiator manufacturers. 


Portable Kindling Boxes 


HE kindling box or fuel carrier 

illustrated (of course it may serve 
for other purposes, or be provided with a 
lid or otherwise 
altered) was 
made from a dis- 
carded plywood 
packing box. An 
empty apple or 
soap box might 
do as well. The 
corners were re- 
inforceed with 
aluminum _bind- 
ing salvaged 
from the junk 
pile of an auto repair shop. These strips 
were fastened with clinch rivets such as 
are used for auto brake bands. The legs 
and handle were made from another 
packing box.—GrorceE D. Hueco. 


Fuel carrier made 
of packing boxes 
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~Modern Ways to Paint Chairs 


How to Decorate Unfinished or Old-Fashioned Seats in 
the Artistic Color Schemes That Are Now the Vogue 


N EVERY room there is usually 
some place where an odd chair in 
just the right color treatment would 
add much to the attractiveness. By 

the same token, there are usually in every 
home one or more chairs 
of good design and solid 
construction that are of 
undesirable finish or so 
badly worn that they have 
been relegated to the attic. 
Here is an opportunity 
for the home craftsman to 
reclaim a chair by decorat- 
ing it to suit its setting. 
And if no old chair is 
available, a new one can 
be bought unfinished or 
“in the white,” as the 
saying goes. 

Decide first the colors 
to use. Consider whether 
the chair should be in sub- 
dued tones, blending un- 
obtrusively with the other 
furnishings, or in bright 
and daring hues. The color scheme de- 
termined, consider next the treatment. 
This, of course, will depend somewhat 
upon the design of the chair. Several 
methods are illustrated, one of which 
may be suitable for the chair you have. 
If not, they will suggest ways in which 
you can work out individual ideas. 
Sometimes, too, you will see in a shop 
window or store an appropriate scheme 
which can be copied or adapted to your 
own use. 


HE four treatments shown in the 
accompanying illustrations can be 
carried out in a variety of color schemes, 
some of which are suggested in the fol- 
lowing paragraphs. Chairs of the type 
shown in Figs. 1 and 4 may be purchased 


‘unpainted in practically 


all large department stores 
and furniture shops. 

A Windsor chair (Fig. 
1), with its pleasing lines, 
has a way of fitting in and 
looking well wherever it 
is put. It allows the most 
interesting color treat- 
ment. Seat, curved frame 
and spokes may 
be in one color 
with the edge of 
the seat and the 
turnings on the 


Fig. 2. By the use of 
brushing lacquer and a 
mew covering for the 
seat, this old chair was 
converted into a dis- 
tinctly modern piece 














By BERTON ELLIOT 


legs in a trim color. Black, trimmed with 
Indian yellow, Chinese red trimmed with 
black, and twilight blue trimmed with 
orange are all good, bright color schemes, 
while lettuce green and cream, or ivory 
and sage gray, provide color 
arrangements of a con- 
servative type. 

The same chair could 
have its seat, curved frame 
and legs in one color, and 
the edge of the seat and 
spokes in either a harmoniz- 
ing or contrasting tone. In 
lettuce green, trimmed with 
gold or cream, this would 
be a most effective treat- 
ment. Ivory trimmed with 
apricot is another pleasing, 
dainty combination, 
while an effect of 
unusual richness 
would be Italian 
blue for the pre- 
dominating color 


A Windsor 


Fig. 1. 
chair with trimming 
color on edge of seat, 
leg turnings and back 


and gold for trim- 
ming. 

The fact that a 
chair was origi- 
nally one of a set 
or intended for 
some special use, 
as in a bedroom, 
does not prevent 
its being refinished 
in bright, dainty 
or sedate colors, 
as may be pre- 
ferred. The up- 
holstery, if any, 
must be taken into consideration in 
choosing the colors, as suggested in 
Fig. 2. Another attractive color 
scheme would be delft blue trimmed 
with rose and gold. Two-tone effects, 
such as midas green trimmed with 
jade green, are especially pretty for 
a chair of this kind. 

No chair is too high class for a 
“painted” finish, if well done. In 
Fig. 3 is shown a high priced rocker, 
fit to grace the drawing room of the 
most fastidious. In putty color with 
the right tones of green and gold 
color, it would be an exquisite piece. 
Black striped with touches of Chinese 
red and with a conventional design 
is often a good choice for furni- 
ture that is upholstered in bright, 
daring colors. 

Figure 4 illustrates the possibil- 







Fig. 3. Even elaborately upholstered chairs 
of the more expensive kind are often im- 
proved by skillful painting of the frame 


ities for the artistic 
decoration of the 
common kitchen 
chair. With the wide- 
spread vogue for col- 
or, this lowly piece of 
furniture has been 
dressed up in most 
pleasing combi- 
nations. Thou- 
sands of such 
chairs have 
been trans- 
formed by 
home _ crafts- 
men into de- 
lightful break- 
fast furniture, 
or made to en- 








kitchen 
chairs are easily transformed 
by the magic of happily chosen 
and attractive color schemes 


Fig. 4. Common 


liven and bring cheer 
into the everyday life of 
the kitchen. Besides the 
color treatment shown, 
ivory trimmed with jade 
green, turquoise blue or 
apricot is very attrac- 
tive, the seats, spokes 
and legs being in the 
ivory, and the curved 
frame, edge of seat, and 
turnings in the trim 
color. The methods of 
treatment suggested for 
Windsor chairs would 
also be quite appro- 
priate for a kitchen chair. 

The refinishing may 
be done directly over the 
old finish either in brush- 
ing lacquer or enamel. 
First clean the chair thoroughly with soap 
and water, and rinse off with clear water. 
Then wipe the surface with a cloth satu- 
rated with gasoline or benzine to insure 
freedom from grease or wax deposits, 
which are often fatal to good results in 
the use of painting materials. Next sand- 
paper the surface enough to cut the gloss 
and dust off all loose particles. 


OR a lacquered finish, apply two or 
three coats as may be necessary to 
produce a good finish, without sand- 
papering between coats. 
For an enamel finish, apply two coats 
of flat undercoater, followed by one coat 
of enamel for a three-coat job, or by one 
coat of equal parts undercoater and enam- 
el and one ceat of straight enamel for a 
four-coat job. Sandpaper between all 
coats. (Continued on page 99) 
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A Last—The True “Santa Maria” 


Our Blueprints Will Help Y ou Build an Authentic and 
Unusually Beautiful Model of the Flagship of Columbus 


AST month we made on a 
small scale the hull of 
a Santa Maria such as 
Christopher Columbus 
must have used. This model, it 
has been shown, is quite different 
from the vessel sent to the Colum- 
bian Exposition, which, although 
it is more like a seventeenth cen- 
tury carack, has been reproduced 
everywhere as an authentic fif- 
teenth century vessel. The differ- 
ence from now on will be even 
more marked, as we proceed to 
erect the superstructures. 

If you missed the first article 
last month, it need not prevent 
your starting work on the model 
now. You can obtain three blue- 
prints with full size drawings 
of the hull, rigging and small 
parts and a list of the materials 
from the Blueprint Service De- 
partment of PopuLarR ScIENCE 
Monraty, 250 Fourth Avenue, 
New York. Use the coupon on 
page 102, where the blueprints 
are listed as Nos. 74, 75 and 76. 
As long as a supply is available, 
you can also obtain a copy of the 
December issue, with the first 
article, by sending 25 cents to 
either the Blueprint Service Department 
or the Circulation Department. 


HE forecastle is a platform resting on 

timbers that are bolted to the fore 
part of the hull and project over the stem. 
To make it correctly, first nail to the hull 
two strips of wood \ in. thick, 4% in. 
wide and 4% in. long, with their centers 
21% in. apart at the after edge and % in. 
apart at the fore ends. Nail other pieces 
from the extreme after corners, veveled 
to meet the first pieces at the fore ends. 
Across these lay five smaller battens at 
equal distances, except that there must be 
room between the second and third for 











AFTER CASTLE-X 
AFTER 






MIZZENMAST 


BORD BULWARK-R 


‘Deck view of the model, which should be compared carefully with the illus- 
trations on page 94, and a detail of the side overlays. All the essential draw- 


By E. ARMITAGE McCANN 





Captain McCann puts the finishing touches on 
the hull of his own exhibition model of the 
ship, which he made half as large again as 
that shown on our Blueprints Nos. 74, 75 and 76 


the mast and bowsprit holes. The ends, 
which will be cut off square, will project 
slightly beyond the side timbers. 

To the size and shape of this triangular 
support, cut a thin piece of wood, such as 
from a cigar box. Score it to represent 
deck planks and cut a round hole for the 
mast and a square one for the bowsprit, 
as shown in the drawing below. Cut five 
other pieces of wood not more than \ in. 
thick and % in. wide to go around this, 
with the exception of a 114-in. gap in the 


w---"e--- 


SIDE 


middle of the after part. Alo 
the two sides and after ends bore 
two rows of holes at equal dis. 
tances apart and of a full \& in, 
diameter. These are for the pro. 
tection of the archers or musket. 
eers. Nail and glue these to the 
platform with mitered or square 
corners. Along: them glue three 
\-in. moldings. On the front 
end there may be an ornament, 
such as a fancy upholstery nail. 

Stain the supporting timbers 
dark brown and the rest light 
brown inside; paint the outsides 
with cerulean (sky) blue, but not 
too brightly. After the blue has 
been applied, rub a little green and 
Vandyke brown into it. 


N THE after deck, first make 
the corridor or half deck 
(W). Make ten strips 15% in. 
long, ten 1 in. long and eight 
43, in. long, all 4% in. square in 
cross section. Lay two of the long 
pieces 54 in. apart and with }-in, 
pins nail five 15-in. pieces to 
them at equal distances. Nail 
the lower ends of these uprights 
to the inside of the bulwarks. 
Fasten one of the strips to the 
deck with its midship edge 1% in. from 
the bulwark at the fore end and the 
whole parallel to the center line of the 
vessel; to a fourth strip nail the ends of 
the shortest pieces, and nail their lower 
ends to the deck strips. To fit on this 
superstructure, lay a thin deck with the 
grain athwart and the planks marked. 
Deo the same for the other side and steady 
the two with a strip across the whole at 
the after end. Note that the long pieces 
follow the line of the sheer, and the up- 
rights slope slightly aft. 
The after castle (X) is of the same con- 
struction as the forward one, but rests 
on ten curved (Continued on page 94) 


FORECASTLE 

BOWSPRIT HOLE 
IN DECK) 

~ BOWSPRIT 


ings for constructing the model appear full size on the blueprints, which you 
should obtain before starting work. They will save you much time and effort 
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The Truth about Radio 


This advertising is not necessary from a selling standpoint as the 
entire current production of the great Freed-Eisemann plant is 
spoken for by its authorized dealers. Most advertising is intended 
to sell. This advertisement is intended to inform and we take 
this opportunity to tell the radio public that whatever radio set 
is bought the following elements should be sought for before 
‘investing in any radio. Tear out this page and ask your dealer to 
answer for you the following questions before deciding on any set. 


Keep this page as Your Guide in 


How Can I Tell the Latest Type of Electric 
Set from So-Called “Electrified” Sets? 

Ask the dealer whether it gets its power direct 
from the electric light socket through the new 226 
and 227 AC tubes. 


What Type of Radio Is Demanded by Those 
Who Have Used Sets for Several Years? 
It is built by the manufacturer, complete, ready 


to plug into the light socket. No auxiliary power 
supply units are to be purchased. 


It has a single tuning control. 


It has tone quality, so faithful that you can 
close your eyes and imagine that a singer is ac- 
tually in the room. 


Will Storage Battery Operated Sets Be 
Obsolete? 
No. Battery sets, or so-called “electrified” sets 


(not using the new AC tubes) will continue to be 
used where the following conditions prevail: 


1. Where alternating house lighting current is 
not available. 


2. Where the current fluctuates, such asin dis- 
tricts where the current supply from the power 
house is insafficient to supply the growing com- 
munity, without fluctuation, as when the evening 
load is applied. 

3. In homes lighted by farm lighting plants. 

4. Where direct current is used. 

(Phone your electric light company for this in- 
formation.) 


Must I Wait to Get Delivery of a Good 
Electric Set? 


Possibly; the demand for some makes is greater 
than the supply. The reason is that the public 
has become radiowise and insists on the most 
modern improved instrument. 


How Can I Tell Whether Any Given Set 
Delivers the Best Tone Quality for the Money? 


Insist on a competitive demonstration between 
various makes. 


And What About My Old Set? 


Just like automobiles, some sets have a 
higher trade-in value than others. The sec- 
ond-hand value is regulated by the public 


demand. Sets of well-known makers with 
reputations for building high-quality instru- 
ments, command better trade-in values than 


others without such reputations. 





— 


Remember 


a Modern Radio 
has these Elements— 


1—Obtains all its power from the 
house lighting current supply and 
utilizes the new AC vacuum tubes, 
types 226 and 227. 

2—The modern radio is self-con- 
tained, thatis everything except the 
Loud Speakerisenclosed in asingle 
cabinet. There are no wires leading 
to a power unit standing on the 
floor. The modern radio is com- 
pletely housed in its own cabinet. 
3—No batteries of any kind; no 
liquids, no acids. 

4—Individual compartment shield- 
ing. 

5—Two large heavy audio trans- 
formers with output transformer. 
6—Single tuning window with 
illuminated scale. 

9—Inductor in the antenna circuit 
to insure increased amplification 
on high wavelengths. 

8—Patent rights enabling freedom 
in design. 








» 
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In General, How Can I Guide Myself in 


Selecting a Particular Make? 


Be sure that the set you buy has all the lat- 
est inventions. Inquire regarding each of the 


points mentioned in this advertisement. 


Buying any Set 


Why Are Some Radios More Heavily 
Advertised Than Others? 


The answer is simple. No high-pressure sales 
methods are needed to sell sets that have an insist- 
ent demand through word-of-mouth advertising. 


What About Next Year? 


Electric radio is now standard. The set with 
power equipment built in by the manufactureris 
the last word. Your investment is permanent. 


Of Two Equally Good Makes, Why Does 
One Cost More Than Another? 


The answer lies in the productive capacity of 
the factory. Large production means low cost. 
A small production necessitates a higher retail 
selling price. 


What Is All This About Patents? 


Patent rights must be respected. Some radio 
manufacturers have rights under all important 
patents. Others cannot put the latest and most 
important inventions into their apparatus, 


What About Loud Speakers? 


_Most manufacturers build loud speakers de- 
signed to operate most efficiently with their own 
sets. If you buy a radio, buy a speaker built by 
the same maker. 


Why Are Some Stores Unable to Supply 
Certain Makes of Radio Sets? 


The manufacturer whose sets are in great de- 
mand gives the selling agency only to certain 
stores in each locality. The retail selling fran- 
chise for such sets is eagerly sought by dealers 
but sparingly given only to selected dealers. 


Will the Dealer Make Demonstration in My 
Own Home? 


Yes. Ask him. With an electric set, he can do 
so with very little trouble as he need not carry 
batteries or auxiliary power devices. Most good 
dealers will make a home demonstration with- 
out any obligation on your part. 


Can I Buy a Radio in a Cabinet Suitable 
for My Home? 


Most makers supply so-called table model sets 
and also a wide supply of cabinets ofvaried styles 
for your choice, into which the electric radio can 
be mounted. 


FREED-EISEMANN > 


Brooklyn 


Licensed under patents of Latour, Hazeltine, Radio Corp., General Electric, W 


ADI 


© 
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New York 
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NE dollars a pair was the 

price asked for the hinges 

that the writer wished to 

mount on a desk made of 
odds and ends of lumber. Cheaper 
hinges were to be bought, it is true, 
but the commonplace, machine- 
made scrolls and curls would not doat 
all. It was quite apparent that only 
hand-wrought hardware of the finest 
craftsmanship would be satisfactory, 
and, as the writer is a natural born 
tinker by avocation, although a 
painter and decorator by vocation, 
he found how to get what he wanted 
out of—don’t laugh—four common, 
cheap barn door hinges. 

The decoration of the wooden parts 
of the desk consisted of light pea 
green ground coats with a glaze stain 
on top, wiped in streaks for antique 
effect and finished with two coats of 
clear lacquer. Inside, the ground 
coats were the same, but the glaze 
coat was red and mottled in a clouded 
effect instead of streaked. 

The first step toward getting the 
hinges was to determine about how 
long they should be for the width of 
the doors. Next, a few rough pencil 
sketches were made and a satisfac- 
tory design was drawn on card- 
board and cut out with a knife. 

A visit to the hardware store soon 
located four black iron barn hinges of 
the strap type 
which were large 
enough—2¥ in. 
wide at the pin 
and 10% in. long 
when doubled up. 

The cardboard 
pattern was placed 
on the back of one 
of the hinges and 
the outline traced with a soapstone mark- 
ing pencil. The hinge was placed on an 
8-in. section of railroad rail—any heavy 
piece of iron would have done—and with 
hammer and cold chisel the major part of 
the surplus metal was cut away. A hack 
saw, too, was used here and there. Then 
the hinge was put in a vise and filed down 
true to the line. The remaining hinges 
were similarly treated. 


Ww a machinist’s ball pein ham- 
mer, such as comes with an auto- 
mobile tool kit, the surface of the hinge 
was hammered pretty thoroughly. After 
this battering it was found necessary to 
pound the steel out flat again, because it 
had curled up slightly. 

The holes in the hinges were not prop- 
erly located to look well in the new 
design; consequently, the unwanted holes 
were cleaned out, coated with a little 
soldering acid (muriatic acid in which a 
piece of zinc metal had been placed) and 


The tarn door hinge as 
purchased and after 
being trimmed to a new 
and more artistic outline 


Above: 
cabinet was worked up from barn door 
hinges and common brass door knobs 


At right: After the barn door hinge is 
cut to the new outline, three screw holes 
are soldered up and three new ones 
drilled. Next it is cleaned, finished with 
silver leaf, treated with lampblack part- 
ly rubbed off, and coated with lacquer 
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The artistic hardware on this 


Se i aes 


Ce eee 


filled with solder. When ¢old, the solder 
was hammered to the same appearance as 
the surrounding surface. New holes 
were drilled to be properly balanced in 
the design and the hinge was cleaned up 
with steel wool or sandpaper and given a 
bath of gasoline to remove all oil. It was 
then ready to be decorated. 

A coat of gray paint was put on as a 
foundation. In this case it happened to be 
white lead thinned with turpentine so it 
would dry flat. The finish wanted was 
the bright steel effect noted on the armor 
of knighthood days. It could have been 
gained a bit less effectively by simply pol- 
ishing the steel with sandpaper and fine 
steel wool, then varnishing, or better yet, 
using clear brushing lacquer upon it. The 
lacquer is more transparent than varnish. 

For a brighter effect than could be 
gained simply by polishing the steel, the 
writer put on the paint coat, let it dry 
and then covered the surface with real 
silver leaf. Sounds expensive, but it is 
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In Y our Own Workshop Y ou Can Turn Cheap Barn Door Hinges into 


and ~Wrought Hardware 


By F. N. VANDERWALKER 


not. The silver leaf is very thin and 
a book containing twenty-four sheets 
4 by 4 in. cost me eighteen cents, 
Aluminum leaf in about the same 
size and at the same cost is a bit 
thicker and, therefore, a little easier 
to handle. It will not tarnish whey 
covered with lacquer. 

To apply the metal leaf to the 
hinges it is necessary first to brush on 
a coat of liquid called japan gold size, 
It is a varnishlike liquid which js 
applied with a small brush and 
allowed to set. Touch it after about 
five minutes with the knuckle of the 
first finger doubled up. When the 
size is sticky enough, you will heara 
slight snapping sound on pulling the 


fingeraway. Then the leaf may be put on. 

For a job like this, which requires nar- 
row strips of leaf, it is best to cut out 
of the book with shears four or five of the 
paper pages at a time, cutting the leaf 
with the pages. Then lift one paper page 
with the leaf on it and lay it, leaf side 
down, on the sticky gold size. With a 
camel’s-hair or other soft brush an inch 
or less wide, smooth out the leaf and 
press it down by brushing on top of the 
paper page. Pull off the paper and 
gently brush down any loose edges of leaf. 
Apply the next leaf in the same way, let- 
ting it overlap the first sheet a little. The 
gold size with leaf attached should be 
allowed to dry overnight and then, after 
brushing off the loose overlapping leaf 
edges, coat the surface with clear brush- 
ing lacquer, which will dry in an hour and 
be ready for the next operation. Instead 
of using silver or aluminum leaf, you can 
use aluminum bronze with the usual 
bronzing liquid, or the dry bronze powder 
mixed into clear lacquer. The finish will 
not be quite so light in color, however. 
The leaf metals, bronze powders, gold size 
japan and bronzing liquids can be pur- 
chased at art stores and at painters’ sup- 
ply houses. 

The next step requires a can of flat 
black paint; or get a pound can or a tube 
of black ground- (Continued on page 100) 
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Many a handy 
man will have to 
add the craft of 
scenewright to his 
accomplishments be- 
cause of the growing 
interest everywhere 
in amateur theatri- 
cals. And it’s lots of 
fun; in fact, one of 
the most fascinating 
side-lines for the 
home workshop 
enthusiast to take up 


SCENECRAFT— Building the Set 
The Simplest Method of Making Frames—Third 


Article in a Series on Amateur Stage Carpentry 


By Anpre SMITH 
Author of “‘The Scenewright” 


covering of the actual frames for a 

stage setting, I must make it clear to 
the reader that I am addressing myself 
solely to beginners in the art of play pro- 
ducing and not to members of a thorough- 
ly equipped little theater group who by 
means of a theater workshop and access 
to an ample pursé are able to build their 
settings in a professional manner. I am 
writing for the lesser play-makers, whose 
purse, time and energy are limited, and 
who are putting on plays that are not in- 
tended for a run of a week or more, but 
for a one-night showing, or at the most 
two or three nights. 

Play producing in this case is, I believe, 
not so much a matter of thoroughness as 
of proportion. And by that I mean a play 
put on by an experienced, permanent 
organization must be thoroughly well 
done. On the other hand, when a play is 
put on by an inexperienced group of 
amateurs for a one-night stand, paying, 
no doubt, a fat royalty in the face of a 
small house, the matter of economy is of 
utmost importance. But in saying this I 
do not in any way recommend careless 
presentation; far from it. I want merely 
to urge the amateur producer to see that 
his production is uniformly conceived and 
executed in proportion to the means at 
hand. Many a brave dramatic club has 
had to disband because of a disregard of 
this fact. 


CCORDINGLY, to these minor pro- 

ducers I urge the use of the simplest 

and cheapest materials: Furring strips 

for the frames and building paper for the 
covering of the frames. 

And when I recommend the use of 
what may seem to the reader a mighty 
frail covering, let me say at once that I 
have used this method for years in the 


[' DISCUSSING the making and 











making of many amateur stage settings 


and have found it serviceable. When 
properly applied, it has proved durable 
not only for the two or three nights of the 
performance, but also for rather rough 
motor transportation. In one outdoor 
play—fortunately after the audience had 
left—the paper-covered frames were given 
arain test, but after an all-night soaking, 
they rallied in the sun-warmth of the fol- 
lowing day, taut and sound as ever. 


UILDING paper for scene building is 
thoroughly serviceable and cheap; it 

is easily handled, and in the hands of an 
ingenious designer it can be shaped into 
truly amazing forms. I have seen this 
paper used to represent massive Egyptian 
columns, a huge stone fireplace, stone 
arches, heavy ceiling beams, a garden 
wall, brackets, and so forth. It stands to 
reason, however, that these frail imita- 
tions of solidity must be properly re- 
spected by the actors and the scene shift- 
ers. I once saw an overzealous comedian 
Charleston his foot through a wall that 
had every appearance of everlasting 
solidity. The audience, of course, en- 


.joyed it; the scenewright did not; and 


what the director told the comedian still 
stands as a record in that particular club. 

All that I have said about the economy 
and usefulness of building paper applies 
equally to the use of furring strips for 
making the frames. These two- or three- 
inch semirough wood strips will make 
frames sufficiently strong to withstand 
the comparatively short handling that 
they must endure. One must also keep in 
mind that the application of the stretched 
paper covering so stiffens them that for 
the average frame intended for an interior 
with an eight- or nine-foot ceiling, corner 
bracing is not necessary. And the lashing 
together of the entire set of frames 
serves, in turn, to stiffen the individual 
frames as well as (Continued on page 97) 
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-PEXTO Tools 

and have the as- 
surance that you are 
getting tools that are 
especially designed to 
do properly the work for 
which they are intended. 

The Pexto line consists 
of Braces, Bits, Chisels, 
Hammers, Hatchets, Pliers, 
Pruning Shears, Screw 
Drivers, Snips, Squares 
Wrenches and many other 
small tools. 

Ask your dealer to show 
you PEXTO TOOLS. 


Write Us for Booklet 


The Peck, Stow & 
Wilcox Company 


Southington, Conn., U. S. A. 
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No. 45 
Adjustable 
Angle 
Wrench 


Sizes 
4” to 18" 
Forged 

Steel 
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Micrometer Measuring Table | 


A Simple Holder for a Standard Caliper Head W hich Makes It 
Easy to Measure Awkward Parts Accurately and Quickly 


By HENRY SIMON 


NCE made, the micrometer 
O measuring table illustrated 
is one of those devices for 
which new uses are found every 
day. It combines a remarkable de- 
gree of versatility with the utmost 
simplicity of construction. Because 
of the fact that it has no movable 
parts other than the spindle itself, 
the possible sources of error are 
reduced to a minimum, while the 
ends of accuracy and of rapid work 
are served by the provision of 
means for clamping various auxil- 
iary equipment to the table in al- 
most any position without resorting 
to undesirable makeshifts and clut- 
tering up the working space. 

The instrument consists of a 
standard 1-in. micrometer barrel 
(A) mounted in the overarm of a 
frame (B), which is held in position 
on a base (C) by means of four 
countersunk screws (D). The base 
is a 4%-in. square of %-in. tool 
steel, beveled on the upper edges. In 
addition to the holes for the frame 
screws, it is provided with a number of 
5%-in. SAE tapped holes to serve for 
screws used in attaching any devices it 
may be desired to use. 

The frame may be made from machine 
or tool steel, and its design, like that of 
the table, is intentionally heavy in order 
to reduce spring and to afford a good 
footing on the base. It may be 
made of ordinary machine steel, 
though the extra labor of making 
it from nonshrinking tool steel, heat 
treating it, and grinding the regis- & 

SI 








Single pieces of unusual shape can be measured 
with precision or duplicate parts gaged rapidly 


in an ordinary vise in almost any position 
even when finished. A small cross-drilled 
hole (E) passing through both sides of 
the annular part is provided to receive 





tering surfaces will be well spent. 2=--t— 


The frictional hold of the annular [£:3% 








seat upon the barrel should be firm, 
but not excessive; it must not bind 
the spindle. 


HE bottom of the frame is 
relieved over the center por- 
tions so as to cause only the four 
corners to bear. It will be noted 
that the design is such as to allow 














it to be formed largely by the use 
of a milling cutter; it may be held 





How the measuring table is made. For larger work the over- 
arm which holds the micrometer head may be raised by block F 


a pin from either side for fixing the 
barrel in its final position, if de- 
sired. 

In the table illustrated, the ex- 
treme height of the spindle is 1.250 
in. This may be changed according 
to conditions, but should be kept 
to even fractions not smaller than 
Y in., as 1.000, 1.250, 1.500, or 
2.000 in., so as to avoid confusion 
in reading measurements. 


T= instrument may be adapt- 
ed to a wider range of work by 
the use of raising blocks such as 
shown at F. The holes through 
them should be large enough to 
allow the frame screws to pass 
‘ through without binding. The 

, blocks also should be hardened. 

The table, at all events, must be 
hardened and drawn at from 400 
to 425 deg., or to a pale yellow, and 
ground and lapped. The tapped holes in 
the foot of the frame serve to hold it to the 
faceplate for turning or grinding, so that 
the fastening on the faceplate is exactly 
the same as that on the finished instru- 
ment. It is, therefore, easy to make the 
only two registering surfaces—the barrel 
hole and frame foot—true in relation to 
each other. 

In assembling the instrument, after the 
frame is mounted on the base, a screw 
driver blade or some other wedge is used 
to spread the slot slightly, when 
the barrel, with the spindle set 
at 0, may be slid down on to the 
table or to a size block and there 
locked by withdrawing the wedge. 
After the instrument has been in 
use for some time, the barrel may 
also be pinned through hole E, if 
desired. A soft pin with a central 
hole through it should be used, to 
make it possible to drill it out. 

(Continued on page 93) 


THER timesaving shop ideas 
are contained in the con- 
tinuation of the Better Shop 
Methods Department, to be found 
on pages 84, 92 and 93. 
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tool-post grinder is retained as per- 








By Hector J. CHAMBERLAND 


NY machinist familiar with 
tool-room grinding will note 
the advantages of the combination 
illustrated, which makes possible a 
quick change from cylindrical to 
internal grinding. The change may 
be accomplished in about three & 
minutes. 
In this particular case the small 





Tool-post grinder set up on a universal grinder 
for doing both cylindrical and internal grinding 
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BOLT TO PLATEN 


BORE TO FIT SPINDLE 














to iiiiyj///jpoXvX\LXKLEA % 
iin a ——$____ ee — 
tas lip _—_— t 





r 


Fixture for holding the tool-post grinder, 
and an extension for a high-speed spindle 
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Quick-Change Grinding Set-Up 





manent equipment for the universal 
grinder and remains clamped to the 
machine most of the time. It is only 
necessary to throw off the wheel belt 
and swing the wheel platen around. 

The fixture holding the tool-post 
grinder is made so that the wheel is 
radial with the work when it is cor- 
rectly set. This is important in 
grinding any tapered hole. The 
piece being ground can be squared 
with the hole by removing the high- 
speed spindle and using the motor 
spindle as shown. Hubs and recesses 
can be ground the same way. 

By reversing the grinder in the dove- 
tail and using the motor spindle, holes 3 
in. in diameter and 24% in. long can be 
ground with good results. An extension 
can be made to take work 1 in. longer 
than the regular spindle. 


Oversize Wheels Reduce Cost 
of Cylindrical Grinding 


N CYLINDRICAL grinding ma- 

chines, whether of the plain or uni- 
versal type, where the diameter of the 
wheel is 10 in., it is advisable to buy 
wheels 10% in. instead. The extra cost, 
if any, will be small compared with the 
additional service the wheel will give. 
This is especially true if the general run 
of work is around in. or smaller, as is 
so often the case. 








Skilful Patching Saves Two Costly Gages 


WO snap gages had been made and 

were ready for grinding in one large 
shop when changes made by the engineer- 
ing department in the design of the work 
resulted in their becoming worthless. 

The writer was told to make two new 
gages to correspond with the revised de- 
sign, but suggested that the original 
gages might be saved by following the 
method illustrated. The results were 
satisfactory and the saving amounted to 
eleven dollars. 

After grinding off sections 4 in. wide 
in the proper locations, pieces of tool 
steel were made, hardened, ground and 
fitted snugly in place as shown. Bevel- 
ing the edges made it easier to solder 
these pieces. 

After the gages had been surfaced off 
on the sides and ground all over, there 
were hardly any indications of how the 
repair had been made.—H. C. 


ORIGINAL SHAPE OF GAGE [= 1° —+ 
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ENLARGED VIEW SHOWING SHAPE OF GAGE AFTER 
BEVELED EDGES FOR SOLDERING ALTERATIONS 
The original design for the gages, which had 


to be changed in respect to two of their 
dimensions; how the alterations were made 
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How to Work with 
Copper Tubing 


By Karu Nixon 
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|. pers of its extensive use for fuel 
and lubricating lines in automobiles, 
airplanes and various shop installations 
an ever increasing number of mechanics 
have to know how to work with copper 
tubing—how to anneal, straighten, cut, 
bend, and install it. 

In specifying copper tubing the outside 
diameter is given in sixteenths of an inch, 
together with the wall thickness. It js 
availabie in all sizes from } in. O. D. up, 
and in many thicknesses. 

It is customary to specify the outside 
diameter by a number indicating the size 
in sixteenths of an inch. Thus, No. 2 
copper tube is \% in. O. D. and No. 4 is 
¥% in. O. D. The wall thickness is speci- 
fied in thousandths of an inch. Combin- 
ing these, 2030 means \% in. O. D. and 
.030 in. wall and 12050 is 34 in. O. D. and 
.050 in. wall. 

Copper tube is sold either in coils or 
straight lengths, the smaller sizes usually 
in coils. Various tempers are available— 
full hard, half hard, quarter hard or dead 
soft. It is customary to anneal tubing 
before bending and installing. 


HE annealing is a simple process, 

The tube is merely heated to a fairly 
bright red heat in any suitable furnace and 
quenched immediately in water, or it may 
be allowed to cool in the air with satis- 
factory results. When a tube is quickly 
quenched after heating, any scales which 
have been formed will be thrown off and 
the tube left fairly bright and clean. Care 
should be taken not to overheat copper; 
and, after annealing, tubing should be 
handled with care, as it is comparatively 
soft and easily distorted. After distor- 
tion, it is diffi- (Continued on page 92) 
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Using straightener; cutting tube; typical 
installations to show the correct methods 
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Vest Pocket Speed Indicator No. 746 for checking the speeds 

of shafting, etc. Easy to use. Measures all speeds accurately 

giving readings in either cn tit Only four major parts. 
rice $1. 


For Measuring Speeds 
easily and accurately 
—use No. 746 


Knowing the speed of shafting, fly wheels and 
other revolving units is essential in mills, fac- 
tories and machine shops. Vest Pocket Speed 
Indicator No. 746 is just the tool — handy, 
accurate, reliable and inexpensive. 


No. 746 is only one of many Brown & Sharpe 
Tools that mechanics everywhere depend on 
for accurate measurements. And you can 
make measurements in your home workshop 
as accurate as those made in industry if you use 
tools that are “world’s standard of accuracy.” 
Catalog No. 30 lists over 5,000 items. It may be had 
from your hardware dealer or will be sent free on 


request. Dept P. S., Brown & Sharpe Mfg. Co., 
Providence, R. I., U. S. A. 
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PLANER AND SHAPER GAUGE 
Catalog No. 625 







STAINLESS 
STEEL RULE 
Catalog No. 350 






THICKNESS 
GAUGE 
Catalog No. 648 











COMBINATION SET 
Catalog No. 438 





OUTSIDE 
SPRING CALIPERS 
Catalog No. 811 





SCREW PITCH GAUGE 
Catalog No. 630 








ADJUSTABLE SQUARE 
Catalog No, 554 
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For the hardest jobs 
TRIMO wrenches get 

the call because they 
are made best. 


Trying work 
brings out the 
value of the 
grip that 
never slips, 
the pressed 
steel frame 
and the re- 
placeable 
jaws that 
mean ever- 
lasting sharp- 
ness. 


: | 
TRIMONT 


MFG. CO. INC. 
Roxbury (Boston), Mass. 


America’s Leading Wrench 
Makers for Nearly Forty Years 




















‘THE SHIPSHAPE HOME 


Hints om Handling 
and Cutting Glass 







Fig. 1 (upper view). How to make measure- 
ments. Fig. 2 (lower view). Lifting glass 


In keeping a home shipshape it is often neces- 
sary to replace broken window glass or renew the 
putty where it has cracked and come loose from 
the panes. Just what you need to know about 
this work is told in this article and one to follow, 
both by Mr. Ericson, who is the author of “Glass 
and Glazing,” one of the standard books on the 
subject. 


ANY a person who has observed 
an experienced glazier handle 
window glass with ease and ra- 

pidity has felt encouraged to do some 
glass cutting for himself, but usually with 
a disappointing outcome. Others have 
never had the courage to try to use a 
glass cutter; to them the process of cut- 
ting glass is a mystery. 

In reality there is nothing difficult 
about handling and cutting window glass 
of small dimensions provided a few simple 
rules are followed. 

In the first place, it must be remem- 
bered that glass is a brittle substance. 
More glass is probably broken by ama- 
teurs in picking up and moving it about 
than in the actual process of cutting it. 

Glass will not stand being picked up 
by one hand like a china plate. It will 
not support its own weight when so 
handled. The safest way to lift glass is 
by holding it in a hanging position as 
shown in Fig. 2. Use both hands and 
allow the glass to hang free. Then place 
it on edge on the table and lay it down 
carefully, supporting it with both hands, 
the fingers widely spread. 

When the glass is safely on the table, 
half the battle is won. Now it can be 
moved about as needed for the cutting. 
Figure 1 shows how to take measure- 
ments on a piece of glass. A mark is 
made at each edge of the piece with due 
allowance for the distance between the 
wheel of the cutter and the end of the 


By Emanuev E. Ericson 


rule. A yardstick is a satisfactory meas. 
uring stick and straightedge for smaller 
jobs, as shown in Fig. 3. 

For cutting, the glass should be placed 
on the table with the hollow or concaye 
side up; there will be less strain while the 
cutter passes over it. 

The best way to hold the glass cutter 
is indicated in Fig. 3. In cutting window 
glass it should be remembered that the 
lightest pressure that will make the cutter 
cut” is the proper pressure to use, 
Invariably beginners make the error of 
pressing too hard upon the cutter and 
producing a great scratch instead of a 
smooth, fine cut. 


| IS not wise to attempt to use a worn- 

out cutter, for glass cutters are cheaper 
than window glass. Neither is it advis- 
able for the amateur to aspire to own a 
diamond for glass cutting; in unskilled 
hands it will probably do poorer work 
than a wheel cutter. Sometimes when a 
wheel cutter refuses to cut under ordinary 
pressure a dip in kerosene will restore its 
cutting quality. 

When the cut has been successfully 
made, the glass must be split on the cut- 
ting line. This may be done either by 
breaking it apart with the hands or by 
tapping with the cutter as shown in 
Fig. 4 until it comes apart. On larger 
pieces the latter method is advisable 
because it is safer. The notches in the 
cutter are used for removing strips that 
are too small to be taken off otherwise. 
In breaking the glass apart, always bend 
it downward, so that the opening or 
breaks will be made from the side upon 
which the cut was made. 

.On smaller pieces or on repair work, 
the glass is simply cut over the frame 
as shown in Fig. 5. In this case the 
cutter is made to follow inside of the 
edge where the glass is to fit. When using 
this method, place the glass with the 
hollow side down instead of up in order 
to withstand the strain at the corners. 
On small pieces, however, this is not 
highly important. 

Glazier’s points are triangular pieces 
of soft metal (Continued on page 88) 





Fig. 3. The glass cutter is best held as 
shown and pressed firmly but not too hard 
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«WF TIME is precious,” said MERSON once said: “Would 
Carlyle, “no — that er nN —_ sae charitable oe 
not improve by _ repeate after losing a great deal o 

readings deserves to be read at all.” time among the false books, and 

Time ener —_ awe than * alighting upon the few true ones 

ever before. Yet nobody questions h which made him happy and wise, 

the fact that good reading is an essen- t 1S would name those which have been 


tial part of every human life. bridges or ships to carry him over the 
dark morasses and barren oceans, 


how can the busy man orwom- : Chana, 
But ’ into sacred cities, into palaces and 


an take the time to cull the best 


les.” 
t of the hopelessly large amount of temp a 
Seerature that has been written, when U SY Dr. Eliot’s Five-Foot Shelf of 
a modern public library contains hun- Books is the perfect fulfillment of 
dreds of thousands of books? Emerson’s wish, for Dr. Eliot has 


: “ae , named the books that made him 
i Ghadas We Elise,  Acomor' happy and wise. And by asembling 
greatest educator, undertook the age asiens dil i hexane he 
colossal task of assembling in one set happiness pet wcelieen. often 
the cream of the world’s writings; the Emerson speaks. Through The Har- 
a Rigg Hv St i ee — > engpre people have found out . 
a ——— that the classics are not dull, but 
Seer ee oe eit nt Brake erie t] 1e~re intensely pn rad apg wa 
: : antiques, but stimulating to modern 
ee tke sue oe home = vital application to 
mortal authors, the books that make ° aon rd ie k. “Fit M; 
for clear thinking, and bring endless 18 Ol t D . ‘ell - D "Elo wage he 
delight; the books that everyone > oe | tl tj -_ ae ° 
must know to be well read. The pO os . “Fr time, me ee 
coupon on this page will bring you, aad he din with Footnotes, Indexes, 
with no obligation, further informa- an eading Courses, that anyone 


e 
tion about these great books. You time may get from them the broad knowl- 
owe it to yourself to know more about edge, the cultural viewpoint ~ 
the library that a quarter of a million pt ee ee strives to give. Mai 
cultured families already own, read the coupon today. 


and a . for 2020 A ltd eral 

Dr. Eliot’s Five-Foot education in 
Shelf of Books : 

(The Harvard Classics) the 15 minutes a day 











Mail the coupon today! 
P. F. Collier & Son Company 


250 Park Avenue New York City 


By mail, free, send me the booklet that tells all 
about the most famous library in the world, describ- 
ing Dr. Eliot’s Five-Foot Shelf of Books (The Har- 
vard Classics), and comping the plan of reading 
recommended by Dr. Eliot. Also please advise how 
I may secure the books by smail monthly payments. 


The free 
BOOK 


This attractive book- 
let will be mailed to 
you free. It explains 
more in detail than 
can be stated here, 





the scope and con- Mr. 
tent of The Harvard Name pool 00 0006 00.06 6000 06 0666066600 60-0006.65 
Classics. The Col- 

SE. 0 5 :0i0 555 %-40:004s pee euoaiieeee 


lier plan of paying 
for the books while 
‘ou read and enjoy them, brings this great 
ibrary within easy reach of everyone. Do 
not put off sending for the free booklet, “ Fif- 
teen Minutes a Day.” Act now! 





** "6003-HCH-L 
The publishers cannot undertake to send the booklet 
free to children 
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Fisherman _ He 
Never Gets a “‘Bite”’ 
From This Tobacco 


The sport of fishing seems to enlarge men’s 
souls, despite all the fish stories we hear. 
Let a man find a hole where the fish are 
biting well, and nine times out of ten, if 
he is a true sportsman, he will let his 
friends in on the good news. . 

Evidently the same thing holds true of 
pipe-smokers. Take the case of Mr. Massey, 
for example. He has learned from a fellow 
fisherman how good Edgeworth is, and 
now wants to tell the world about it 
himself. 





Jasper, Tenn., 
March 23, 1927 
Larus & Bro. Co., 
Richmond, Va. 
Gentlemen: 

I have always wanted to smoke a pipe. 
After several attempts I gave my ‘“‘taste”’ 
up, for with each trial I got a blistered 
tongue. 

One evening, when looking over a cer- 
tain outdoor magazine, I read that a 
certain fisherman could catch more fish 
when using “Edgeworth,’”’ so I decided 
I would try “his” tobacco—for I am no 
poor fisherman! 

The next day I tried to secure Edge- 
worth. The local country storekeeper did 
not have it, so I sent by a friend to the city 
for my first Edgeworth. Two things have 
happened: I still smoke Edgeworth, and 
the local storekeeper always has a supply. 

I catch fish and never get ‘‘a bite” from 
Edgeworth! 

Yours for keeps, 
H. V. Massey 


To those who have 
never tried Edgeworth, 
we make this offer: 








Wan Let us send you 

Wiel free samples of Edge- 
\ Rally worth so that you may 
put it to the pipe test. 
If you like the samples, 
you'll like Edge- 
worth wherever 
and whenever 
you buy it, for it 
never changes in 
quality. 


/] 


Write your name 
and address to 
Larus & Brother Company, 10 S. 2lst 
Street, Richmond, Va. 


We'll be grateful for the name and ad- 
dress of your tobacco dealer, too, if you 
care to add them. 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


—the Edgeworth Station. Wave length (254.1 


On your radiomtune inon WRV A, Richmond, Va. } 
‘meters) 1180 kilocycles. 
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THE SHIPSHAPE HOME | 


(Continued from page 86) 





Fig. 4 (in circle). Tapping underneath a 
cut to cause separation. Fig. 5. In small 
work the glass may be cut over the frame 


used as shown in Fig. 6 to hold the 
glass in place. They are hammered in 
with a square-edge chisel which is made 
to slide back and forth on the glass 
as the blow is struck. The points must 
be so laid that the “burr” on the sharp 
corners points upward. If pointing 
downward it is likely to draw the point 
down at an angle and perhaps break the 
glass. 

If considerable cutting is done, it is 


| well to have a special table or board for 


the purpose crosslined in 1-in. squares. 
For a small amount of work a paper so 
laid off will serve the same purpose. 





Fig. 6. Window glass is held in place with 
glazier’s points, driven partly into the wood 








IN SEVERE winter 
when it is too bit- 
terly cold and 
windy to allow the 
windows to be left open, adequate ven- 


Ventilating 
Screens 











| tilation may be insured by making narrow 


wooden frames covered with cotton for 
use as ventilators. It is often sufficient if 
the frames are 1 in. wide, inside measure- 


ment, and they rarely need to be more 
than 4 in. Their length depends upon the 
width of the sash. When the lower sash 
is raised, one cotton screen is inserted 
beneath it, and similarly, when the upper 
sash is lowered, another frame is placed 
above it. Pads are made to fit snugly 
between the glass of the upper sash and 
the meeting rail of the lower sash to 
prevent a draft there. 

The cold fresh air filters in through the 
lower screen and the warm used air flows 
out at the top. It is necessary to have 
both screens to insure perfect ventilation, 





—P. H. Asuey, 
- Keys, coins and 
Screening other small arti- 
Registers cles cannot fall 











through a cold or 
hot air register in the floor if a piece of 
mosquito netting (wire cloth) is fitted 
underneath the iron grill as illustrated. 
It is necessary only to unscrew the grate, 





GISTER 
2 “ 
NETTING 


TIN CONDUIT 


Wire cloth such as is used for window screens 
is placed beneath the floor register grillwork 


cut the netting the correct size, set it in 
place, and refasten the ironwork. 

I used this method recently in the home 
of a friend who had been seriously incon- 
venienced when his little girl dropped the 
key to his automobile down a register. 
—Enic B. Roserts. 





: Nor least among 
Thawing the trials of winter 
Water Pi pes | is the freezing of a 











water pipe. A 
plumber is not always available and you 
may find yourself up against a real 
emergency, especially if the cold water 
pipe has become frozca in a section that 
is out of reach in the walls. This was the 
case recently in the writer's experience. 

First, get up a good supply of hot 
water in the boiler. Then go to your bath- 
tub or sink where there is a combined cold 
and hot water faucet and, after the water 
is running hot, turn it off and plug the 
faucet with a cork or some other stopper. 
Again turn on the hot water, which will be 
diverted into the cold! water pipe and 
forced in the direction of the frozen section. 

A first attempt may be unsuccessful. 
If so, open any other taps you may have 
about and try two or three more applica- 
tions of hot water, as hot as you can get 
it. Allow a few minutes interval each 
time for thawing. In many cases this 
will accomplish the desired result quickly 
and without expense.—K. Gipson. 
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Toy Boat for Ice, 


Land and Water 


By E. J. Quinn 
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Fig. 1. Used as a miniature ice boat, this 
toy furnishes fine winter sport for boys 


HE convertible ice, land and water 
sailboat illustrated is an all-year- 
round toy. It can be built in any con- 
venient size. One feature is that when 
the boat is used on the water, it is not 
apt to turn over, as many toy yachts do. 
When equipped with runners for sailing 
on ice or hard crusted snow, the boat 
appears as in Fig. 1. The method of 
connecting mast and main frame is shown 
in Fig. 2. 

The rear runner, Fig. 3, may be turned 
to vary the direction of sailing. The 
sheet metal attachment is bent to form 
a tapered socket that can be slipped on 
and off the wire steering arm. While no 
separate detail is given of the rear con- 
struction when wheels or pontoons are 
used, it is obvious that the same method 
will serve. 

For the forward runners, Fig. 4, the 
brackets should be shaped around the 
tapering cross-frame so they also can be 
slipped off or on. The runners are either 
soldered or riveted to their supports. 

Frames for the wheels are bent out of 
bicycle spoke wire as indicated in Fig. 5. 
The wheels are cut from cigar-box or 
other thin wood. The hub for each wheel 
is half of a bicycle-spoke nipple. 

The pontoons, Fig. 6, should be made 
of cork, but if this is not available, some 
light wood can be used. 


WIRE 
BRACE | + hast 
yp 
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SS 


~~: FRAME GS 









Oe te DE VIEW OF 
a FIG.3 


"INTERCHANGEABLE 


Figs. 2 to 6. How the interchangeable run- 
ners, wheels and pontoons are made, and 








a detail of the main frame and mast step 
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You can’t loosena 


“YANKEE” 


Handle 


This man drove the blade of 
” No. 90 Plain Screw- 
driver right throygh a four- 
inch plank—without splitting 
the handle. 


“Vankee 







He used a heavy mal- 
let on No. go but 
that didn’t matter. 





Bench Drills. 


able base, etc. 


durability. 









Write for Free ‘‘Yankee’’ Tool Book 


Shows how “Yankee” Tools make work 
easier: Spiral Screw-drivers. 
Braces. Ratchet Breast, Hand, Chain, and 


Ratchet Tap-wrenches. Vises, with remov- 


Dealers Everywhere 

Sell ‘‘Yankee’”’ Tools 
**Yankee’’ on the tool you buy means 
the utmost in quality, efficiency and 







No job can make the blade 
of a “Yankee” Plain Screw- 
driver turn or loosen in the 
handle. ‘ Yankee” ingen- 
ious construction (found in 
no other screw-driver) 
makes blade and handle 


practically a one-piece tool. 


“YANKEE” 


Plain Screw-drivers 


No. 90—Standard Style, 15 
sizes, 114 to 30 in. blades. 
No. 95—Cabinet Style, 11 
sizes, 214 to 15% in. blades. 
“Yankee” Drivers are made 
to work with. Handles are 
shaped to fit the hand and 
give a firm grip. The blade 
steel is hardened and tem- 
pered exactly right. 

Every individual blade is 
tested twice before leaving 






factory—another reason 
why a “Yankee” Driver 
lasts. 

Then, this powerful 


» twist failed to turn 
handle on the blade. 


Ratchet Bit 


Automatic Push Drills. 


Nortu Bros. Mre. Co., Philadelphia, U.S.A, 


“YANKEE TOOLS 
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Your first 
| blow sets 
the nail 


You can weer place a nail 
in the nail-holding niche of a 
Cheney Nailer—any size nail 
up to 30 penny—and your 
driving blow will send it half 
: way in, or place it lightly—just 
as you wish, and the weight 
of the hammer releases the nail 
at once. 
The Cheney Nailer is the 
; handiest hammer you ever 
saw. It’s a time-saver and a 
labor-saver, too. Besides one- 
hand nailing the Cheney Nail- 
er allows for nail placing far 
above the ordinary two-hand 
reach, thus saving expensive 
extra scaffolding as well as 
many bruised and pounded 
fingers. 
The Cheney Nailer is made in 
two styles—bell and plain face 
—three sizes each. You can 
have the type you like best. 
Ask your dealer or order direct 
from us. Price $2.00. 
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| twelve blocks are 1 
| in. square and letter- 
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A Gift Puzzle for Children 


You Can Make It in an Hour or Two from Cigar 
Boxes—Fascinating but Not Hard to Solve 


By ARTHUR L. SMITH 


N FIGS. 1 and 2 below is 
shown a block puzzle de- 


and JIM WAS THE BOy, 
on the cover of the puzzle 





signed to interest the little 
folks and made en- 
tirely of cigar box 





Those who are 
skillful in the for. 


by to aid the memory. 








stuff. It is a little 
better if the box has 
a sliding cover con- 
structed with square 
corners as described 
on page 78 of the last 
June issue of PopuLaR / 
ScrENCE Monrtuyy or, & 
as illustrated in Fig. 
3, with mitered cor- 
ners, which make a 
neater finish for those 
who take the trouble 
to fit them well. 

The narrow strips 
in Figs. 1 and 2 are 
all % in. wide. The 











ed WAS THE BOY 

JIM. The puzzle may be made of other 
dimensions if the proper proportions are 
observed. The blocks must be square; 
the inside width of the box must be equal 
to four blocks and the inside length equal 
to five and one half blocks. The strips 
must be one half the width of a block and 
three blocks in length. This allows the 
letters WAS, for instance, to be moved 
out along the side so that the three 
blocks will not reach higher than the 
bottom of the letters THE. The blocks 
THE may then be moved into the space 
formerly occupied by WAS. The puzzle 
consists in moving the blocks in this way 
so as to change the position from Fig. 1 
to Fig. 2. 

Puzzles of this character could be made 
of more and longer words. Three-letter 
words were chosen to make it easy for 
children and of such character that no 
letter is repeated. It is well to print 


the sentences, WAS THE BOY JIM 








The first and second positions, the key to the solution, and the case 





Before giving the puzzle to Johnnie, see how 
many moves you take to solve it yourself 


6 |7|8 


merly popular art of 
pyrography can burn 
the letters on the 
blocks and on the 
cover before finishing, 
Rosewood stain on 
red cigar box wood 
makes a_ beautiful 
finish. 

To illustrate the 
solution, the squares 
are numbered in Fig, 
3 from 1 to 17. 
Number 9 is 1% in. 
long. This will allow 
block 12 to be re 
moved when three 
blocks occupy posi- 
tions 4, 5, 9; or block 
8 may be removed 
when three occupy positions 9, 13, 17. 
In the solution below only the letter and 
the number of the space to which it is 
moved is given; for example, M17 in- 
dicates that block M is to be moved to 
the seventeenth square. 

To change WAS THE BOY JIM to 
JIM WAS THE BOY—S17 A13 W9 
El H2 T3 W6 A7 S8 Y4 O5 B9 M10 
111 J12 B14 O15 Y16 J4 117 S11 Al? I7 
J8 T17 H13 E9 J1 I2 E3 H4 A7 S8 M5 
T10 M17 H11 El2 M3. 

The reverse solution is—S17 A13 W9 
M6 I7 J8 W1 A2 S3 Y4 O5 B9 E14 H15 
T16 B10 O11 Y12 J4 117 Y7 O8 Ill 
J12 T4 H5 EO Ji4 115 E16 H17 Oll 
Y12 M13 T6 M4 H7 E8 M16. 

While these are the fewest moves in 
which the author has solved the puzzle, 
possibly someone may find a still shorter 
method. 

In Figs. 1, 2 and 3, below, a plain case 
is shown without the cover. 


2 [3 |4 
5 |) 


10 }11 |12 
13 


14 |15 [16 |17 | 






FIG. 3 





HINGEs FoR box covers can be made of 
wire when it is not worth while to buy and 
apply regular hinges. Drill a hole at an 
angle of about 45 degs. down through the 
side of the box and pass both ends of a 


short piece of wire through it. Separate 
the ends and bend each over so they can 
be driven into the wood. Pass the other 
member of the hinge through a_ hole 
drilled in the cover and fasten by clinching. 
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Home Workshop 
Chemistry 


Simple Formulas that 


Will Save Time 
and Money 







APER funnels for the chemist, pho- 
P tographer or other user of liquids can 
be made from heavy envelopes such as 
those in which photographic papers come. 

The funnel is formed by cutting off a 
corner of the envelope. The cut takes the 
path of a quarter circle at a distance of 





Funnels may be cut from heavy envelopes 
such as those used for photographic papers 


3 or 4 in. from the corner. The tip of 
the cone thus formed is then clipped off 
as shown. 

After being used once, the funnel is 
discarded. This prevents the chance mix- 
ing of liquids, which may result from 
using one funnel repeatedly without wash- 
ing it properly.—WaLrTeEr E. Burton. 


HE term “hot acid bath” will be met 

with occasionally in this column and 
in books and various pamphlets of for- 
mulas. It means a solution of acid that 
has been heated very carefully in a pan 
of water on the double boiler principle. 
Place the cold acid in a glass beaker or 
other container and set the dish in a pan 
of water. Heat very slowly over a small 
flame. It is advisable to place a bent 
piece of wire under the acid vessel so that 
the container will not come in contact 
with the bottom of the pan. 


WHEN THE stopper of a cut glass bottle 
becomes so tightly stuck that it cannot 
be removed, it can be loosened, according 
to the recent announcement of a German 
experimenter, by placing on the joint a 
mixture of 5 parts glycerin, 10 parts 
chloral hydrate, 3 parts 25 percent HC1, 
and 5 parts water. 


Wiru Five packages of household dyes— 
brown, red, yellow, green and black—it 
is a simple matter to mix wood stains of 
almost any color or shade. Use the dyes 
sold for coloring silk and wool, not cotton. 
Sponge the wood, let it dry and sandpaper 
it lightly before applying the stain. 
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soaks every whisker 


Holds water like a sponge. 
Softens each hair right where 
it grows out 


T the base, just where the razor 
A edge works—that’s where 
Colgate lather battles whiskers. 
Sopping-wet with water are its 
minute bubbles. They snuggle 
round each tiny hair, as the pictures 
below show. 


How “‘small-bubble’’ 
lather works 


The moment Colgate lather forms 
on your beard, two things happen: 


1. The soap in the lather breaks 
up and floats away the oil film that 


1 


“Small-bubble” lather 





covers each hair. 


2. With the oil film gone, mil- 
lions of tiny, water-saturated 
bubbles bring and hold an abun- 
dance of water down to the base 
of the beard, right where the 
razor does its work. 


ORDINARY LATHER COLGATELATHER 


This lather- picture This picture of Col- 
(greatly magnified) pate lather shows 
of ordinary shaving ow myriads of tiny, 

moisture-laden bu 
bles hold water, not 
air, in direct contact 
with the base of the 
beard, thus softening 
every wvhisker right 
where razor works. 


cream shows how 
large, air-filled bub- 
bles fail to get down 
to the base of the 
beard; and how they 
holdair,instead ofwa- 
ter, against whiskers. 

















Because your beard is properly 
softened at its base, your razor 
works easily and quickly. Every 
hair is cut close and clean. And 
your face remains cool and com- 
fortable through the day. 


A WEEK’S SHAVES — FREE. 
Try this unique “small-bubble” 
lather at our expense. The cou- 
pon below will bring a generous 
ttial-size tube—free. 


EXTRA DIVIDEND! We will 
also include a sample box of 
Colgate’s Talc for Men—the 
new after-shave powder that 


‘keeps your face looking freshly 


shaved all day long. 







Se 


Est. 1806 























COLGATE & CO. 
Dept. 502-A, 595 Fifth Ave., New York 


Please send me the FREE sample tube of Colgate’s 
Rapid Shave Cream for better shaving. Also sam- 
ple box of Colgate’s Talc for Men. 


| ee 
Address... 


Chee... scsemeniccdaete .. State 











SOFTENS THE BEARD AT THE BASE 
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Have you 


sent for YOUR copy? 


fp is the Tool Catalog we announced 
last month. It is designed especially for 
readers of Popular Science who want a 
quick 





Handy Vise No. 555. With 
Iron Jaws. Black finish. 
Wt. 4 lbs. Each $3.00 


and handy reference guide to the 
world’s best 
tools of all makes. 


Its issuance is 
only part of the 
new service that 
we are now pre- 
pared tc give the 
readers of Popu- 
lar Science. 


For instance: 
You may want 


a special tool for 
some job. If you 


can’t get it at your local store, just write 


to us 


and we will send it to you, or 


anything else you may want from our com- 
plete stock of 125,000 hardware items, of 
which the two shown here are typical. 





Mechanics Tool Case No. 150. Made 
of aluminum, covered with black seal 
grain imitution leather. Each $13.00 


At all events, send forthe catalog. You'll 
find it of absorbing interest and extremely 
helpful. Simply mail the coupon below. 


Hammacher 
Schlemmer 







& Co. 
4th Ave. at 13th St. 
New York, N. Y. 


Since 1848 
Clip Coupon Now 





Hammacher, Schlemmer & Co. 
Please send me, your free catalog No. 615-P, 


on Tools for the Home Workshop. 
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How to Work with Copper Tubing 


(Continued from page 84) 


cult to restore the true round contour. 
The tube need not necessarily be an- 
nealed for its entire length, but may be 
heated just at the point where the bend 
is to be made and for a distance covering 
the bend. For this a common gasoline 
torch is satisfactory. After annealing, 
there is but one way to restore temper to 
copper tube; that is by redrawing or work- 
ing the tube. However, since the tube 
has a tendency to harden and regain its 
temper in service, it is customary to 
reanneal it periodically in installations 
subjected to severe vibrational strains. 
Tubes may be reannealed repeatedly 
without the metal’s deteriorating. 


ILED tube, usually purchased dead 

soft, is best straightened by using a 
suitable straightener, such as illustrated 
at A. Tube straighteners have means for 
fastening them to a bench, so that the coil 
may be controlled with one hand. 

When cutting tube, use a fine-tooth 
hack-saw blade. Grip the tube in a vise 
provided with tube vise blocks of the 
correct half-round size, as shown at B. 
Never grip a tube in a pipe vise with 
sharp teeth. If facilities do not permit 
the use of tube vise blocks, be sure that 
the vise jaws are smooth or use soft metal 
pads to cover them, and grip the tube 
lightly over a considerable length, being 
careful not to flatten the tube by too 
great pressure. Coarse-tooth hack-saw 
blades have a tendency to snag. 

Tubes of the smaller sizes, when fully 
annealed, may be readily bent by hand. 
The bends should be made gradually and 
worked into shape with continual caution 
to see that the tube does not collapse. 

If a difficult short bend has to be made, 
the tube may be filled with sand and the 
ends may be plugged. Use either a plug 
connection or squeeze the ends of the 
tube together in a vise after filling. Short 
bends may be made in this way. Tubes 
may be filled with a liquid, provided the 
ends are securely closed and the tube is 
comparatively free from air pockets. 


Oe of the great advantages of copper 
tube is the facility with which it 
may be bent. In making tube installa- 
tions, it is well to take full advantage of 
this characteristic and bend the tube to 
conform to the contour of the machine or 
unit upon which it is to be installed. 

Never install a tube directly between 
two fittings in a straight line as at C. 
Such an installation is difficult to make 
and is almost certain to give trouble. As 
a rule, it is highly desirable that all tube 
installations on a motor or gas engine 
be made so that the tube follows the con- 
tour of the motor. 

Never run tubing directly from the 
upper part of the motor to the cowl or 
body of the vehicle. The point of least 
vibrational strain in a motor is at the 
mounting itself; the more remote the 
tube outlet is from the mounting brack- 
ets, the more the vibrational strains are 
accentuated and increased. This is also 


a 


true of tanks and other large units mount- 
ed in a vehicle. If the tube unit must be 
run from a part of such units remote from 
the mounting brackets, it is well to have 
the tube follow the contour of the unit to 
the mounting bracket and thence alo 

the supporting member to the outlet. 

Do not carry a direct tube connection 
from the cowl, dash, vacuum tank or other 
units mounted on the cowl or dash of a 
vehicle to the top of the motor. Bring the 
tube down the cowl or dash to the side of 
the supporting member and thence along 
the member to the mounting brackets of 
the motor or unit to the outlet, as at D. 

It is good practice to install a tube 
union or other fitting on the line close to 
the motor mounting, so that the line may 
be broken at that point for repairs or new 
installations. In fact, it is best to use 
tube unions freely in all lines, placing 
them so that they are readily accessible, 
New tube lengths then may be installed 
without replacing the whole line. 

Where a number of tubes are to be in- 
stalled in parallel lines, it is advisable to 
group them where possible, but the 
method of grouping them without separa- 
tion of the tubes and taping them together 
promiscuously is not recommended. It is 
advisable to arrange the tubes uniformly 
as at E and clip each tube separately. 


Timesaving Jig, Aids in 
Drilling Round Stock 
A JIG like that below will prove a 


timesaver in drilling round stock. 

A small V is milled at the bottom, and 
central with it a 34-in. hole is bored to 
take bushings for drills ranging from % 
to \% in. inclusive. One end of the jig 
has an adjustment with a lock nut to 





The jig, 1 by 114 by 3 in., and the bushings 
are of machinery steel and casehardened 


regulate the distance of the hole from the 
end of the piece to be drilled; this stop 
can be turned upwards out of the way if 
desired. 

The bushings, like the jig, are made of 
machinery steel, turned and reamed to 
size and pack-hardened. The holes are 
then lapped to fit their respective Grills. 
The bushings are held in place by a set 





screw.—H. J. C. 
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i 
Portable Steam Boiler 
for Thawing Pipes 


HE sheet metal boiler illustrated 
fh dew is used during the winter by a 
jumbing concern in Golden, Colorado, 
for thawing out frozen pipes. 

It consists of a boiler 18 by 10 in., of 
eighteen-gage steel, carefully riveted at 
all seams, and an inclosing hood of similar 
material, which is supported on legs of 





Steam is generated in this shop-made 
boiler by means of a plumber’s gasoline torch 


l-in. angle iron. The safety valve was 
made from the float of a toilet by cutting 
away part of one side of the valve, so as 
to let the steam out when the pressure 
lifts a small leaden weight on the valve 
lever. Steam is quickly raised by lighting 
a gasoline torch beneath the hood. 

A 10-in. length of 34-in. pipe allows a 
steam hose to be connected to the boiler. 
The end of the hose is placed in an 
opening in the frozen pipe. The device is 
easily hauled about.—JosreruH C. CoyLe. 





LosT MOTION sometimes can be taken up 
in a machine without disassembling it by 
making a washer of wire and slipping the 
ends over the rod, bolt, or other part. 
The washer then can be closed by holding 
a bar of iron on one side and striking the 
opposite side.—Franxk W. WILDER. 


Micrometer Measuring Table 
(Continued from page 82) 


Only one out of hundreds of uses for 
the instrument is illustrated. This was 
not chosen because it is a particularly 
good example, as there are many more 
practical and obvious uses for the table, 
but-it will serve to illustrate what can be 
done in an unusual case, especially in a 
shop where facilities for inspecting work 
are limited. The problem is to establish 
the taper and thickness of a part (G) by 
comparing it with a gage formed by 
clamping a notched piece of flat stock to 
the base, the width of the notch repre- 
senting the permissible tolerance. Such 
a part would be extremely difficult to 
measure with either a micrometer or a 
vernier caliper, while a dial test gage, 
though able to compare the taper, would 
not give the actual height dimensions 
with any degree of satisfaction. The 
present instrument measures with equal 
facility the various dimensions of a single 
such part, or serves as a ready and con- 
venient gage for duplicate pieces. 
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“Thasis the 


Stone for me, 
a Carborundum 


Combination Stone’ 


ef STONE I can depend upon to give my chisels, plane bits, 
scraper knives, etc.,a keen, smooth edge—an edge that 
enables me to do better work quicker— 

“For real dull tools I use the coarse side of the stone. This 
brings back the edge, takes out the nicks— 

“Then a few strokes on the fine side and the tool has that 
finished keen edge with which every craftsman likes to work.” 

Carborundum is a manufactured abrasive—much harder, 
sharper, faster cutting than any other material. That’s why it 
gives a better edge quicker. 









Carborundum is the 
Registered Trade 
Name used by The 
© Carborundum Com- 
pany for Silicon Car- 
bide. This Trade 
Markis the exclusive 


ORDER FROM YOUR DEALER 


Send for Catalog P-1 for complete list of 
Carborundum Products 


property of The Car- 


ww, 
7 borundum Company. 


THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N. Y. 


CANADIAN CARBORUNDUM CO.,.LTD., NIAGARA FALLS, ONT. 


Sales Offices and Warehouses in 
New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, 
Pittsburgh, Grand Rapids, Milwaukee 
The Carborundum Co., Ltd., Manchester, England 
Deutsche Carborundum Werke, Dusseldorf, Germany 










REO. U. 8. PAT. OFF. 


ABRASIVE PRODUCTS 








J 
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for Builders of the 
Santa “aria 


You will find building the Santa 
Maria greatly simplified if you secure the 
material for hulls, fitting and rigging from 
Boucher Inc.—headquarters for model makers 
for 22 years. 

For instance, you can save a good many 

hours of work if you use Boucher Fittings 

such as single blocks ¥% to \% inch 

... dead eyes 4% to VY inch... 

double blocks 4% to 44 inch... an- 
chors of the authentic type . . . belaying pins 
#5 to 3% inch, etc., etc. 

We can supply in the finest quality obtainable 
all the hardwood, plywood and white pine 
called for in the Popular Science Blueprint of 
the Santa Maria. When you are ordering blocks, 
dead eyes, anchors, etc., let us know what 
*‘lumber’’ you need and we will quote you our 


prices. 
cAn “Encyclopaedia” for 
Model Makers 


Whatever ship model you are building, you 
will find the Boucher Booklet of Scale Models 
of immense help. It is a veritable encyclopaedia 
for the builder of decorative ship models of 
all types . . . naval vessels . . . model power 
boats . . . model sailing yachts. 

Anchors, blocks, cleats, steering wheels, 
chocks, davits, running lights, marine engines, 

opellers and all the other equipment for 
Pai ding ship models are illustrated, described 
and priced in the Scale Model Booklet. 


Send for “Scale Models” Today 


This booklet has 92 Pages of useful information 
for model makers. mtains history of steam 
engines, nautical terms, knots, hitches and 
splices commonly used on boats. Recommenda- 
tions for finishing and painting model ships and 
hundreds of other ideas you will find useful. 
Whatever type of ship—sail or steam— 
ancient or modern—you are building, or plan- 
_ to build, you will 
find the booklet, Scale 
Models, of tremendous 
help. Send 25c today for 
your beautifully illustrated 
copy. It will be sent you 
by return mail, postage 


prepaid. 











Gentlemen:—Enclosed is i5¢ for which please send me immedi- 
ately your 92-page illustrated booklet, SCALE MODELS. 


Headquarters for Model Makers for 22 Years 


415 Madison Ave. Dept. J 1 N.Y. 
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The True Santa Maria | 


(Continued from page 78) 


stanchions and skids. There should be four 
stanchions to a side and two right aft (although 
these may be omitted). From the half deck to 
the stern there are four to a side, nailed to the 
inside of the bulwarks. They slope slightly aft. 
To the sides of these, level with their tops, 
are nailed skids, the forward one being 334 in. 
long and the after one 234 in. The others are 
lined up between lengths. The two after 
stanchions are similarly shaped; they support 
the after skid from underneath. 

On these rests the after castle, which is 
similar to the forecastle. The deck is cut to fit 
on the skids, but is just 3% in. less in width. 
Instead of a center opening at the after end, 
there is one at each side to lead into the half 
decks. 

On this are erected the stanchions and skids 
for the tilt or awning. This has center posts 
13% in. long aft and 1% in. long forward, the 
forward one being %% in. off center, to make 
room for the mizzenmast. On these rests a 
fore-and-aft skid, and from it to the side posts, 
which are 114 in. long, are stretchers with light 
skids supporting their outer ends where they 
meet the uprights. 


Al these parts are stained light and dark 
brown with blue outside to match the 
forward part. 

A little awning from some gay striped mate- 
rial of rough texture may be made to cover this. 
It had better not be spread right over, however, 
but should be rolled up and bound to one of 
the athwart skids. 

This top part should not be put in po- 
sition until after the mizzenmast has been 
rigged. 

Note that, to save space, I frequently say 
nail or glue, but in every case, throughout the 
model, parts should be both nailed and glued 
wherever possible. For very small nailing, 
¥ in. long bank pins are best, but where pos- 
sible 3-in. or longer No. 20 brads should be used. 

On the main deck there will be a hatch, 
which can be made of wood \4 by 1 by 1} in. 
with a line scored around the top to represent 
the part that lifts off. It should be stained al- 
most black and glued to the deck 2 in. forward 
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A section through the stern superstructure 
and details of forecastle and after castle 





The strips for supporting the forecastle and 
the framework for the stern superstructure 


of line IV. Another hatch, somewhat smaller, 
will lie between the mizzen and mainmasts. 

There should be a ladder with four steps at 
one side of the mainmast, leading from the 
lower (main) to the poop. It is made from flat 
strips of wood about 3%; in. wide and as thinas 
you can handle them. 

The following parts can now be made, but 
should not be put in position until after the 
rigging is done: 

Two light cannon on swivel supports. There 
is no certainty as to the exact pattern of these, 
but I believe they would be much as shown on 
Blueprint No. 75. These are made from wood, 
but if you are a good metal worker, by all means 
make them of brass, for then you can have the 
stands of lighter pattern. If of wood, they 
should be painted to represent antique bronze, 
using yellow ochre, green and black. They 
will stand on the after end of the cow bridge. 

Right aft there should be a basket lantern 
on a bracket. The lantern can be made from 
strips of metal soldered, but cardboard is 
easier to use. Shave the end of a round stick 
to form a mold for the inside of the lantern; 
over the end of this lay three strips, holding 
their ends evenly in position with a rubber 
band. Around these glue three other strips, 
clipping their overlapping ends together with 
clamps or other bands. When this is dry, slip 
the stick out and there is your basket. Puta 
very thin piece of paper around the stick first, 
so that the strips will not be glued fast to it. 

In the bottom of the basket set a thin piece 
of wood. The bracket may be of wood (as 
shown on Blueprint No. 75); it is nailed to the 
deck and glued to the bulwark. The basket is 
nailed to the outer end of the bracket. 

The small boat is 31% in. long, 114 in. wide 
and % in. deep. It is double-ended with a big 
sheer. The keel and ends, all in one curve, may 
be left on in the cutting, or a piece of spline may 
be nailed on. The boat should be hollowed out 
as thin as possible, with solid ends and four 
thwarts. It may be fitted with oars and 
ee. At each end there should be a — 

lock stapled to the solid parts. It may 
ey antique white, bluish white inside, with 

rown thwarts and gunwales, the latter being 
bored for oar holes. 

There will be four anchors. These may be 
bought ready made, cast from bronze or lead, 
or cut from the latter. (Continued on page 96) 
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This Little Turtle 
Always Heads North 


By F. Crarkxe Hucues 


. turtle compass illustrated below 
is made of two pieces of soft wood, 
each approximately % by 1% by 2% in., 
cut to the shape shown. Round the legs, 
tail and head, as indicated in the side 
view, and drill a 3¢-in. hole through the 
center. 

A double-edged razor blade of the type 
having a hole through the center is 
chipped or broken at the ends to fit the 
body of the turtle. Magnetize the blade 
by drawing it a few times across the poles 
of an electromagnet. Then determine 
which is the north pole end by placing it 








Top and edge views of the turtle, the stand, 
and sketch showing compass set on a pin 


temporarily in place and balancing the 
turtle on a pin point. 

Glue the two halves together with the 
razor blade sandwiched between. Have 
the north pole end toward the head. 
Twine may be bound around the model 
while the glue is setting. 

A double-pointed tack for the pivot 
completes the compass, although it is 
necessary to make a stand of some kind. 

The turtle also may be used as a pocket 
compass if a small hole is drilled into the 
mouth and a pin stored in it. When the 
compass is to be used, the pin is with- 
drawn and the turtle balanced upon it. 

Paint the turtle in tones of brown or 
tan or other dull colors with the under- 
side white or light in color. 





How to Remove Shingles Neatly 
en shingles and the nails 


holding them can be removed easily 
and quickly from a building, with no 
damage to the shingles, by puncturing 
each shingle directly above and below 


This 


each nailhead with a \-in. chisel. 
severs the grain of the 
wood crosswise and 
allows the shingle te 
be removed by pry- 
ing up the butt end. 
The nails, which are 
left protruding the. 
thickness of the 1 
shingle, can be 
drawn without 
difficulty. This is }. | 
an improvement 
over the method 
of punching the 
= through the 
shingle.—A.M.G. 
_ 

















CHISEL CUTS 





After being chiseled, the 
shingles are pried off 
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F a Turkish bath won’t clean out 

pore-dirt, you'll see how little 

chance you have of losing it with or- 
dinary cleansing methods. 

For pore-dirt is grimed down 
deep in every face. It’s under the sur- 
face. There itclings— grays your com- 
plexion, dulls your skin, robs you of 
the healthy, athletic glow that a really 
clean face radiates. 


How does it get there? 
The air about you all day 
long is teeming with mil- 
lions of tiny specks of 
gray. They come from 
smoking chimneys, dusty 
streets, passing motors. 
They’re too small to see. 
So tiny, in fact, that they 
work unnoticed into the 
pores— get packed down 
where the wash-cloth 
never reaches them. 

“Not in my face,”” you 
say. Yes, in your face— 
in every face. Here’s 
proof: Send fora free tube 
of Pompeian Massage 
Cream. When it comes, 
rub a small amount of the 
cream into your face. 





Photomicrograph 
using Pompeian. 





Photomicrograph taken under the 

lens of powerful microscope show- 

ing section of skin before using 
Pompeian Massage Cream. 





. and a steam-room 


can't remove pore-dirt from your face 


Then note this amazing thing— 


Goes in pink; ROLLS OUT GRAY 


The upper of these two photomictro- 
gtaphs shows a section of skin before 
using Pompeian Massage Cream. 
Compare it with the lower picture, 
taken after using Pompeian. There’s 
skin that IS clean! Those gray marks 
are the dried pellets of 
cream —— dark with the 
pore-dirt that has been 
rolled free. 

Give yourself a Pom- 
peian massage. Free your 
poresofsallow-toned dirt. 
A Pompeian massage is a 
great start for a busy, suc- 
cessful day! A marvelous 
“sprucing-up” fora bright 
evening. 


FREE test convinces 
thousands 


Pompeian is 60 cents at 
any toilet goods counter. 
We'd really rather you 
tested it free. Fill in the 
coupon and drop it in the 
mails—right now, while 
you read this message. 


of skin after 

Compare the 

skin tone. Note the dried pellets 

of cream, dark with pore-dirt that 
has been rolled free. 


POMPEIAN MASSAGE CREAM: 





The Pompeian Company, Dept. Name 
goi-A, 595 Fifth Ave., New York. 
Gentlemen: Please send me a free 

trial tube of Pompeian Massage  *‘*¢e*— 
Cream. . . enough for two cleans- 

ing, invigorating facial massages. City 





State 
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Knapp Jig Saw No. 900 
Capacity to in. 
lumber, ane elite, 
celeron, ete. a for 

as 


oO ° 
well as is, saw andscroll 
. Instruction book 
wood with design laid 
out ready for cuttin 
and 3 blades furnished. 


$4.00 
Denver West & Can. $4.25 
Sh. Wt. 334 lbs. 


of work done on 
Saw No. 900 from Outfit 
902 which consists of 20 
boards, 414 x 12x 3/16in. 
and 12 designs for mak- 
ing everything from toys 
to posses household 

icles. 


Outfit 902, $2.00 
Canada $2.25 
Sh. Wt. 6 Ibs. 


that work. 
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Learn To Be A Real 
WOOD-WORKER 


= 


t 


~ 
a a 


(E='6 


KNAP? WORK SHOP 


$27.50 cori son 


OW pes can do it, for now you 

can buy tools that do real work, 

at prices you can afford. The 
above outfit, lathe 
below), speed dril 
drill wood but bakelite, brass, iron, 
slate, étc., Yesth horse-power a.c.,d.c. 
uipment, instruction 
book. All for $27.50—Denver West 
and Canada $30.00. 


jig saw (described 
that will not only 


Knapp Lathe No. 930 
Turns wood up to 6 in. 
length, 2% in. diameter. 
Tool rest, head rest, tail 
stock all fully adjust- 
able. Complete with 3 
step pulley, 3 high grade 
cutting tools, and in- 
struction book. 


$6.00 
Denver West & Can. $6.50 
Sh. Wt. 4 lbs. 





Outfit 935, consisting of 
12interesting and useful 
turning designs, and 
templates, 43 white pine 
blocks, 5 in. long, from 
to 1% in. diameter. 
Outfit 935, $1.25 
Canada $1.40 
Sh. Wt. 7 lbs. 





Complete INSTRUCTIONS FREE 


When you buy any of the above you get, free 
of chargeacomplete MANUAL of i, 
which shows you how to turn wood, do jig 
saw and scroll saw work, how to drill all sorts 
of substances, to care for, handle and sharpen 
and tools, etc. Fully illustrated throughout. 
ith it you can soon learn to make ship models, 
toys and useful home articles. Skill is easily 
acquired. The work is fascinating. 


Send 10¢ for full color catalogue fully describ- 
ing this real line of mi aly 


nstructions, 


niature machine tools 


Go to your dealer and see a Knapp Work Shop 
— ali these tools mounted and bled— 
atany hardware, sporting goods or de ent 
store (toy dep’t usually). ase 


If out of stock we will send direct on 
receipt of price plus forwarding costs. 


“KNAPP ELECTRIC CORPORATION 


Dept. 88 PORT CHESTER, N.Y. 
cAlso manufacturers of Knapp Electric Questioner 
In Canada: “*- S470" ct 
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PAINTED WHITE 
BELOW WATER LINE 


Comparing this view and the photograph on 
page 78 will make clear the stern construction 


The forward ones will be 134 in. long; the 
after 134 in. or less. They will have wooden 
stocks, made by cutting the stock to shape, 
then splitting it down the center, fitting it to 
the shank and gluing it in place with thread 
bindings. The stocks will be very dark brown 
and the metal parts bronze. 

Across the stern there may be a little bal- 
cony. It is a thin platform % in. wide by 414 
in. long. On each corner erect a 1%-in. post, 
+5 in. high; onto these glue and nail a very thin 
handrail, half-lapped at the corners, and con- 
nect the rail to the platform, between posts, 
with thin round sticks. Bore right through the 
platform and halfway through the handrail 
for these. Glue and nail the balcony from 
underneath to the sternboard at its lower edge, 
so that the platform will slope with the sheer 
of the ship. This can be placed in position 
when made. 


HE hawse pipes for the forward anchors 
are ;5;-in. holes, 11% in. from the stem, be- 
tween the first and second wales. They should 
have wooden or gesso (glue and whiting) rims. 
The cat-holes for the after-anchor cables are 
smaller holes, 1 in. from the stern and 14 in. 
above the lowest wale (in line with the tiller 
hole). 
There should be circular mooring ports on 


either side, just above the level of the main 
deck and near its extremities; these also should 
have lips. They are for mooring ropes and to 
let the water off the deck. 

The rudder can be seen on page 78 and in 
the sheer plan on Blueprint No. 74. It is the 
same thickness as the sternpost and extends 4in. 
up from the keel line. The top is cut square to 
take the tiller, which fits on it and extends into 
the hull, through a semicircular hole, with its 
lower edge 314 in. in from the keel. The rudder 
may be hung with double-pointed nails driven 
into it and the sternpost or with regular pin- 
tles and gudgeons. The pintles may be made 
from thin nails clipped in the center of strips 
of thin brass or tin; the strips are then brought 
around the edges and nailed to the flat of the 
rudder. The gudgeons are similar, except that 
the nails are withdrawn, leaving holes for the 
pintle nails to fit into; they are nailed to the 
sternpost, so that both parts lie horizontal. 
The lower edge of the pintle straps coincides 
with the upper edge of the gudgeon straps, al- 
lowing the rudder to turn. 

A good compromise method is to make eyes 
from pins and hooks from other pins and drive 
them into the edges of the sternpost and rud- 
der respectively. 

The hull may now be finally colored. An 
antique effect for this model is desirable. This 
antiquing is difficult to describe and the result 
will necessarily depend considerably on the 
builder. 

The lower part to the water line should be 
white, but with a lot of Vandyke brown rubbed 
in, with here and there touches of raw sienna, 
green and a minute amount of red. 


TT? upper parts outside will be various 
shades of brown stain. I used mahogany 
and old oak stain, both separately and blended, 
to get a rich effect, with here and there some 
verdigris green (artist’s oil color) rubbed in. 
The skids I made the darkest, and on the wales 
I rubbed some Harrison red to look as if they 
had once been painted red but most of the 
color had been rubbed off. For all decks and 
uprights, I used an irregular and lighter shade 
of brown, making the uprights and skids 
always darker than the decks. 

When all the coloring is done, the whole 
(excepting the white) may be given a thin coat 
of varnish—enough to bring up the color but 
not to make anything shiny. Shiny parts 
should be rubbed flat with pumice-stone powder. 

With the exception of the shields, flags and 
top, there is nothing to do now but the riggin 
and sails, so in the February issue we sh 
proceed to untangle this complicated-looking 
but not really difficult maze. 

You will by now find that your Santa Maria 
is becoming interesting, good looking and well 
worth the work you have put into her. 


Easy-to-Build F urniture 


(Continued from page 75) 


the edges, nail in place the back, which is 34 by 
144% by 6214 in. Plywood preferably should 
be used for the back. Plane it flush on all 


edges. 

The sides, 34 by 834 by 6214 in., which 
should also be made of plywood, are then 
nailed in place with very thin finishing nails. 
These should be set slightly below the surface 
with a nail set, and the holes filled with plastic 
wood filler, water putty, gesso or stick shellac. 

After planing the edges of the sides flush 
on the front, back, top and bottom, nail on 
the front edges two small strips G, 4 by 1 
by 6214 in., to conceal the joints of the 
frames, the shelves and the plywood sides. 


The front baseboard is shaped as shown in 
detail on Blueprint No. 77 and mitered at the 
corners to meet the side baseboard pieces. The 
base molding and the top molding may be 
bought ready-made, mitered at the corners 
and nailed in place. 

The pediment is laid out as shown on the 
blueprint and fastened to the top by means 
of dowels or small cleats. 

The door, which is 34 by 13 by 10 in., is 
planed to fit the opening exactly and fastened 
with two 1-in. butt hinges. A ball catch is a 
convenient locking device, and one brass knob 
is needed. 


Before undertaking (Continued on page 97) 
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the construction of the cabinet, measure the 
books which it is to hold. While the spacing of 
the shelves shown on page 75 is especially pleas- 
‘ngfrom the standpoint of design, it may not be 
suitable for the books which the cabinet is in- 
tended to contain. If a large set of uniform 
yolumes are to be placed in the case, two or 
more shelves may be required to accommodate 
them. In such a case these shelves should be 
ced alike and the remaining space divided 
to suit the rest of the collection. In general, 
however, it should be remembered that the 
larger spaces should be toward the bottom. 
The hanging bookshelves are so simple in 
construction as to need very little explanation, 
ially as the method for laying out the 
curves exactly is given on Blueprint No. 77. 
The sides are cut with a turning saw, unless 
it is convenient to have them band-sawed at 
a woodworking shop. They are finished with a 
eshave, file and sandpaper. The three 
shelves should be cut exactly the same length 
and the ends must be perfectly square to in- 
sure a good joint. The easiest way to assemble 
the parts is to nail or screw them together, but 
they also may be glued together with dowels. 
The back, which should be of plywood, if 
ible, is nailed to the sides and shelves; it 
adds materially to the strength and stability 
of the construction. Again, do not overlook 
measuring the books which are to be placed on 
the shelves and if necessary change the spacing 
slightly to suit the height of the volumes. 


HE corner sheif, which is illustrated on the 

blueprint, is designed, as the name implies, 
tohang in a corner. It may be used as a haady 
depository for a variety of objects. Indeed, 
this type of furniture is often given the charac- 
teristic name of “whatnot.” It is suggested 
that plywood be used throughout for it because 
this comes in an even thickness from the mill 


to make the whole setting stand up firmly. 
Since we are dealing with simple materials 
we can also make our carpentry simple. I have 
found that the easiest way to join the frames 
is by means of a butt joint held together by 
corrugated fasteners. Those of my readers who 
have never yet met a corrugated fastener by 
all means should hasten to the nearest hard- 
ware store and be introduced to these most con- 
venient and ingenious labor savers. 

Before illustrating the simple art of frame 
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How typical frames are constructed of fur- 
ring strips and covered with building paper 
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Easy-to-Build Furniture 


(Continued from page 96) 











Front and side views of the hanging book- 
shelves. How to make a pattern for mark- 
ing the end pieces is shown on Blueprint 77 


all ready to be cut to shape and put together. 
The method of fastening the sides and shelves 
is identical with that described for the hanging 
shelves. 

The modern method of finishing pieces such 
as this is to give them two or three coats of 
brushing lacquer. Usually a trimming color is 
used on the edges or elsewhere. Transfer de- 
signs are sometimes applied and stippling and 
blending used, as described in an article, “‘ New 
Ways to Paint Furniture,” on page 73 of the 
September, 1927, issue, and in other recent 
articles in Poputar ScreNcE Monruaty. 

Staining and shellacking or waxing also may 
be employed as a finish, as plywood of the bet- 
ter grade often shows a beautiful zrain. 


Building the Set 


(Continued from page 81) 


building and covering, I must go back again to 
the stage model. In a previous article I de- 
scribed @ simple method of making models. 


T= process of enlarging the model is best 
accomplished by making a set of so-called 
working drawings, that is, scale floor plans and 
the faces or “‘elevations” of the walls of the 
room. On these plans and elevations the scene- 
wright must indicate accurately the measure- 
ments of the frames, the framing of door and 
window openings, and any other structural 
features. If he wishes to omit this step in the 
work, he can use the back of the model, pro- 
vided it has been made accurately to scale. 
When I speak of wall sections I do not mean 
the entire side of a room, but the sections into 
which the various walls of the room are divided. 
Very often for a two-set play the first act set 
can be placed inside the second act set. In that 
cise the first act set should be designed in 


. such a way as to be easily removed, leaving, 


if possible, the second, or permanent, set, ready 
for the furniture change. Speed in scene 
shifting is a most essential requirement. 

I have found it better to divide the wall sec- 
tions into what one might call one-man flats, 
that is, not exceeding five feet in width, so that 
a man can easily lift one and walk off with 
it alone. 

At A and B in the illustration on page 97, 
two of the more common frames are shown, A 
containing a door opening and B a window. 
In these simple sets (Continued on page 98) 











Porcelain handles will 
stay tight if set with 


SMOOTH-ON NO. 1 
MAKE 


porcelain \ 
handles tight 
on bath tub and 
wash bowl fau- 
cets, and on sink 
and flush tank 
pulls, fill the hole 
in the handle 
with a soft putty 
of Smooth-On No. 1, and then force 
the handle onto its spindle. Once the 
Smooth-On hardens, it becomes solid 
metallic iron, which will keep the 
handle tight for all time. You your- 
self can make this repair equal to a 
professional job and at a cost of only 
a few cents. ° 


Keep Smooth-On handy and you can 
save much money on such repairs as: 
—Stopping leaks in steam, water, 
gas, oil or stove pipes, mending 
cracks, breaks or leaks in furnaces 
and boilers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on umbrellas, 
knives, hammers, brushes, drawers, etc., 
tightening loose screws, hooks, locks, door 
knobs, etc. 





Use-it also on your car for 
making burst water jackets 
¥ and pumps good as new, 
stopping leaks in radiator, 
3 hose connections, gas tank, 
| and gas, oil and exhaust 
| lines, making a fume-proof 
| joint between exhaust pipe 
j and tonneau heater, tight- 
ening loose headlight posts, 
keeping grease cups, hub 
caps and nuts from loosen- 
ing, etc. 


Get Smooth-On 
No. 1 in 7-oz. or 
1 or 5-lb. can at 
your hardware 
store, or if neces- 
sary direct from 





Write for 
FREE BOOK 







SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On' Repair Book. 


Return this coupon for a 
FREE copy of Booklet 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 











oe 


4, See 
~ : 








POPULAR SCIENCE MONTHLY 


January, 199 











The Ideal Christmas Gift 
for any Man or Boy 





YOU NEED NOT PAY UNTIL AFTER JANUARY 1ST 





Dear Reader of Poputar SciENcE 
MontTHLy: 

Take a pencil and write down the 
names of the relatives and friends who 
you think would enjoy Popurar 
Science MonrTHLy. 


Then, why not decide right now to 
give to one or all of them a year’s 
subscription to this magazine? 


The first copy, the January number, 
will be mailed to arrive on Christmas 
Day, and every month for the next 

ear will come a new number, renew- 
ing the memory of your good gift. 


Worth $25 or $30 


Every issue of the year’s subscri 
tion will be full of thrilling, none: 
ing stories of invention and discovery, 
and will be wonderfully illustrated, 
as Poputar Science Monta ty always 
is. Every issue will bring usable ideas 
that may be worth many dollars. 


If the year’s copies of Popuxar 
Science Montuty were to be printed 
and bound in regular size books they 


would make a library of ten or twelve 
volumes costing Twenty-five or Thirty 
Dollars. 


But the full year’s subscription will 
cost you only $2.50. 


And if two or more subscriptions 
are ordered (one of which can be your 
own) the price is $2.00 for each. 


Handsome Gift Card 


We will send to you a Handsome 
Gift Card enclosed in a blank envelope 
for each Gift Subscription which you 
can use to announce your gift to each 
friend. 


You need not pay until after January 
Ist. 


How to Order 


Write the names and addresses of each 
friend to whom you want to send a year’s 
subscription to POPULAR SCIENCE 
MONTHLY on any piece of paper. Mark it 
at the top “Gift Subscriptions” and add 
your own name and address at the bottom 
—You do not need to write a letter. Send 
your order just as soon as possible. 


MONTHLY 


pular Science 


250 Fourth Avenue, New York. 








Building the Set 


(Continued from page 97) 


no attempt will be made to suggest th 
tural thickness of a wall. ” — 
In covering the frames with paper the builder 
must be sure to allow enough paper all around 
the frame to lap over the edges. To make , 
tight job, the paper should be tacked on the back 
of the frame, never on the front face or the side 
edges. Building paper comes in rolls three feet 
wide. If the frames to be covered are wider than 
two feet six inches, two widths of paper must 
be joined. The best way to do this is to lay 
the paper down on the floor, edge to edge but 
not overlapping, and run over the joint a strj 
of gummed paper (tape) or sticker paper. Now 
place the frame on top of these joined sheets 
and proceed as before, lapping the paper over 
the edges and tacking it to the back face of 
the frame. 


N THE average frame containing a window 
or a door the vertical and horizontal strips 
forming these openings will serve to brace the 
frames, but in “flats” (frames without open- 
ings), it is well to brace these with a horizontal 
crossbar as shown at C. Only on large frames, 
such as backdrops, is it necessary to employ 
corner bracing. 

In case the play calls for a practical or work- 
able door, it will be necessary to provide a 
door frame independent of the wall frames and 
secured in place by braces running to the floor; 
or, if the actual backstage ceiling is low 
enough, it can be fastened to the ceiling so as 
to avoid the awkwardness of projecting floor 
braces, especially where the backstage floor 
area is limited. A small light door can be 
framed of furring strips, covered on both sides 
and painted to represent boarding or panels. 
In this case the door ean be hinged to the open- 
ing in the scene frame. But these doors are 
rarely practical in that they are apt to swing 
unevenly or catch on the floor owing to the 
walls of the setting being out of plumb. Itis 
always good practice to use real doors and 
frames. 


FTER the frames are made and covered, 
provision should be made for lashing 
them in place. A stout cord should be nailed 
to the upper right-hand corner of each frame, 
and below it and on the adjoining frame roofing 
nails should be driven partly into the inside 
edges of the frames. These are staggered so 
that the lash rope will zigzag down the two 
frames as illustrated to a point about two feet 
six inches above the floor. 

In order to suggest door and window frames, 
a chair rail, the top rail of a wainscot or the 
baseboard of a room, building paper can be 
used to good advantage by folding it into 
strips of the desired width and tacking them 
into position. 

Having provided for the side walls, we need 
only add a ceiling in order to complete our set. 
On many small stages the actual stage ceiling 
is low enough to serve for the ceiling of the set. 
The frames are then made to fit securely be- 
tween the floor and ceiling. But if the back- 
stage ceiling is too high for actual use, a false 
ceiling or “‘lid’”’ must be provided to fit over the 
— the setting. This can be done by making 
a large rectangular one-piece frame and cover- 
ing it with muslin, or it can be so constru 
that the frame can be bolted together at the 
corners and at a middle brace. The two short- 
er side pieces and the middle brace are thus 
easily removed and the entire ceiling rolled up 
for convenient storage. It stands to reason 
that in this second and more practical type of 
ceiling the muslin is tacked only to the two 
longer sides of the frame. This false ceiling 
should be hung from the actual stage ceiling 
by ropes and pulleys. 


In his next article Mr. Smith will dis- 
cuss simple methods of scene painting. 
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an 
Ways to Paint Chairs 
(Continued from page 77) 
lying each of the coats, turn the chair 
He. as la and do the legs first. Then right 
Ider the chair and work down from the top, doing 
seat last. 
aa — doing the spokes or rounds, a 1-in. 
back camel's-hair brush is generally found most 
side satisfactory, as it is very soft and will fit 
feet dosely around the spoke or round. For the ' 
han seat, back panel, arms and larger surfaces, a 
lust r brush should be used—about a 1)4-in. deidiniaiits 
lay or g-in. fitch or bear hair; for the trim, use a See LePage's sires 
but small camel’s-hair “pencil”? brush or a )4-in. : 
nip soft-haired _— 7“ . ; 
ow The parts of the chair that are to have a trim , 
ets| {| | olor may be left when putting on the body O W O ma e 
ver color of lacquer or enamel, — anol = SMOKING CABINET 
of enamel finish the undercoater should be applie See LePage’s Book, page 13 ‘ ry 
over the — peng geared - pagar 20 Attractive Pieces of 
ing it is preferable not to apply the body color ‘“ 
ow over the parts that are to have trim color for 
ips the reason that the powerful lacquer solvents Household Furniture 
he soften undercoatings; when one shade is applied 4 
N- over another, the colors may run and dis- LeP ages New Home Work Shop Book 
tal figure the job. will show you how 
es, , : , , 
oy N MANY cases the design is such that the use Now with the coming of long winter evenings, 
I of transfer patterns or stencil designs comes this New LePage’s Home Work Shop Book 
k- appropriately placed will add a most pleasing to show you how to make 20 different pieces of gift 
a touch to the chair. furniture, designed by an expert—attractive, artistic, 
id The finishing of furniture is a profession that useful, practical and easy to make. 
- J ; - d 
; painters have spent years in mastering, an a * 
w| | | the amateur craftsman who is making a study New Book—greatly improved 
as of this fine craft learns something new with THE first LePage’s Home Work Shop Book, published 
or every job, improving both his technic and the a year ago, proved so popular that, though advertised 
mr finished result. only a few times, over 30,000 copies were sold—an 
e enormous edition for a book of this kind. Now the 
a This is the fourth in a series of articles oametes anaes new book, of which 30,000 additional copies have al- 
“ on modern ways to paint furniture. See LePage’s Book, page 21 ready been sold, represents a wonderful improvement 
‘i The previous articles were ‘‘How to . over the old one. Of its 20 complete projects, 16 are 
Apply Art Transfers,’’? July, 1927, entirely new and never offered before. 


Each project is presented in three parts—a photo- 
graphic illustration of the finished project, a complete 
dimension drawing of its parts, and simple, easy-to- 
follow directions, for making, given step by step from 
start to finish. 


Designed by Expert 


For each of the 20 gift projects, the design, dimension 
drawings and photographs, as well as the actual articles, 
were made by William W. Klenke, Instructor in Wood- 
working, Central Commercial and Manual Training 
High School, Newark, New Jersey. 

Assurance is therefore given that each project and 
the directions for making it is perfectly practical. 

In addition to the four pieces illustrated above, the 
book includes the following 16 projects: Occasional 
Table, Spanish Ship Model, Folding Sewing Screen, 
Fernery Stand, Tilt Top Table, Piano Bench, Cos- 
tumer, Priscilla Sewing Box, Table Desk, Desk Chair, 

HANGING BOOK SHELVES Card or Console Table, Turned Bench, End Table with 
See LePage’s Book, page 25 Book Trough, Foot Stool, Book Stand and Back Rest. 
Where else could you get complete directions for mak- 
ing all these things for only 10 cents? 

In addition, this new LePage’s book contains full 
information on how to secure plans for making eighteen 
more new projects, prepared by Frank I. Solar, Teacher 
of Manual Training in Detroit Public Schools, and 


issue; ‘New Ways to Paint Furniture— 
A Magazine Rack,’’ September, 1927, 
and ‘“‘Five Ways to Paint Tilt-Top 
Tables,’’? November, 1927. The next 
topic Mr. Elliot will discuss is the 
decoration of breakfast sets. 
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re] widely-known tool craft writer. 
ls SeroovelL_t2 
= GR = Send 10 cents for this NEW LePage’s 









Home Work Shop Book 


Just write your name and address on the coupon 
below, tear it out and mail to us today with 10 cents 
in coin or stamps, and we will at once send you a copy 
of LePage’s New Home Work Shop Book, postage 


The ends of this book stand can be folded down 
to save space when it is to be stored away 








N THIS day of the sectional bookcase, those ee j paid. Address LePage’s Craft League, 559 Essex Ave 
of us who are gradually accumulating a Handiest Tool Ciecsian, Witan, “naw aun ee coupon mow so you 
library add a section from time to time. Even in your won't forget it. 
then there comes a “time between”’ when the = 
bookcase is filled up and we have a few books Work Shop ee AN. TES COURSE ~— 
over. It was such a time that prompted me to LEPAGE’s CRAFT LEAGUE, oe 





build the book stand illustrated, which is made * | 359 Bese Ave., Gloucester, Mass. ila | 
A * : * ¥ entlemen: Enclosed please find 10 cents (coin or 
of white pine, the base being tongue and | stamps) in payment for LePage’s New Home Work | 
grooved stock (flooring). The end pieces are Shop Book. Please send a copy of this book to 
lin. thick, 7 in. wide and 6 in. high; the center G LU = | ius | 
g Nett. ..s.2see verereseneen oaemanssncerecenes \ 
| | EE TT ere ee Om aN eee | 


slide is 4 in. wide, and the pieces on each side 
of it are 114 in. wide. It provides a book 
capacity from 24 to 36 in.—J. F. HARDECKER. BOTTLES > TU BES, CANS y city OPT TLOE ee Seaiis o\ ox oe Cos ale 
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How to Make a Strong Combination 
Kitchen Stool and Pantry Steps 


By Cuartes A. Kinc 


— stool and pantry steps are 
combined in the useful piece of house- 
hold furniture illustrated at right. Because 
of its broad bearing on the floor and its 
well braced and substantial although 
simple construction, it has to a marked 
degree the strength and rigidity necessary 
to insure the safety of those who use it. 

Any moderately hard wood such as 
birch, maple, ash, elm, spruce or white- 
wood may be used. The boards from 
which the legs are to be cut may be '3¢ in. 
thick, if 7% in. stock is not available. The 
54 by 134-in. ledgers or crosspieces should 
be grooved and shouldered as at A, Fig. 
1, and the legs notched as at B, Fig. 2. 
They are fastened with glue and 1-in. No. 
9 screws. 

The %%-in. steps and top or seat may 
be fastened with 114-in. No. 15 brads set 
well below the surface. Hold the braces 
in place by 13-in. No. 9 round-head 
screws driven through the back legs into 
the braces as at C. 

Be sure the assembled step seat is 
accurately squared before the back braces 
are fitted. 

Round all sharp corners with No. 14% 
sandpaper and finish with two coats of 











\y, / 


‘ 


9/ 
/ 


w 


Vi 


a 


\) 


jj 
SS, 


My 








Fo 






Fig. 1. How completed steps look when used 
as a stool. Compare with Fig. 2, just below 








Fig. 2. The construction of the steps. Note 
particularly the notches (B) for the ledgers 











For reaching high shelves in a kitchen cup- 
board or pantry and for other uss, these 
steps are more convenient than a ladder 


varnish; if preferred, stain, shellac and 
varnish may be used, or, of course, colored 
brushing lacquer. 

If four polished metal furniture slides 
are driven into the top of the stool, close 
to the corners, they will protect the finish 
when the stool is turned up for use as a 
stepladder. They will also give a firm 
bearing even on a slightly irregular floor. 
The same effect can be obtained by hollow- 
ing the upper edges of the top rail so that 
the top of the stool, when turned down- 
ward on the floor, will rest only on its 
outer edges. 


Preparing an Outdoor Rink 


HE secret of making a good outdoor 

rink for ice skating is to spray the 
water on as if watering a lawn. When the 
ground is flooded too rapidly some of the 
water is apt to drain off after the ice has 
begun to form and the thin shell of sur- 
face ice soon breaks. It is best to use a 
1\%-in. hose with a nozzle that can be 
regulated to give a mist spray. 

Before starting, however, construct a 
dike around the selected area, using earth 
of a clayey nature, snow, or heavy planks 
set into the ground a few inches. A snow 
dike should be soaked with water and 
allowed to freeze solidly. 

Skating can begin after a sheet of ice 
1 in. thick has been formed, but the 
spraying should be continued on every 
cold night until the ice is five or six 


inches thick.—L. T. J. 
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Hand-Wrought Hardware 


(Continued from page 80) 








in-japan and thin it with tu i 
Appiy this flat black coat, let it = 
an hour or so, and then gently wipe 
off the surface with the idea of remoy. 
ing all the black except what remains 
in the deep pits and hammer marks, If 
the surface seems very dry, moisten the 
cloth with gasoline or turpentine, but be 
careful not to wipe hard or you will re. 
move all the black or smear it around jn 
an uninteresting manner. Then let the 
black dry overnight and gently wash the 
surface with a clean cloth wet with 
line to clear up the light metal areas, 
Let dry and apply two or three coats of 
clear brushing lacquer and the job is done, 
Obviously the common flat- or round. 
head screws are not suitable for such 
hinges. It was found impossible to get 
lag screws (screws with square heads like 
machine bolts) which were short enough 
to put into wood walls only 34 in. thick, 
Lag screws 14 in. long were the smallest 
to be found, so they were cut off witha 
hack saw and sharpened a little on the 
end to point them up. Then, to make 
sure they took hold of the wood, a small 
hole was drilled first and one of the long, 
uncut lag screws was started into the hole 
and backed out, forming threads in the 
wood. The short screws then took hold 
well and made a secure job. The square 
heads were finished in flat black and 
clear lacquer only—no silver ground. 
Other hardware on this desk was fin- 
ished in the same way. The door knobs 
were brass of a smooth type, but were 
hammered and finished like the hinges, 
Braces were made of strap iron 3¢ by % 
in., heated in a hard-coal water-tank- 
heater stove and bent in a vise. 


Mr. Vanderwalker told how he made 
the desk itself from odds and ends of 
lumber and painted and glazed the wood 
in an article published last month in 
POPULAR SCIENCE MONTHLY (page 81). 


Shoe Shining Attachment 
for Kitchen Chair 


























§ BRUSH ETC. 





A one-legged stand is built to slide under 
the seat of a kitchen chair when not in use 


N A small kitchen where there is little 
room for a shoe shining stand of the 
usual type, a sliding attachment may be 
fastened as shown under the seat of a 
heavily built kitchen chair. To prevent 
the stand from coming out too far, a 
large screw is driven into the side of the 
box toward the rear and another into one 
of the slides near the front, so that the 
two screws cannot pass each other. 
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Pe sas for Utility 


First in Home 
(Continued from page 68) 


diversity of materials makes the house inter- 
esting. Others maintain that the eye is in time 
fatigued by a multiplicity of effects. 

Jazz architecture in small houses has been 
carried to the ultimate in a certain Eastern 
development. Logs, rough masonry and prim 
prickwork, hand-wrought iron, things most 
ancient and very new, hues somber and vio- 
lently vivid, are commingled with a degree of 
masterful artistry. ; ae 

Aside from the art question, jazz building 
costs more for labor and materials. 

Of course, no one can criticize the legitimate 
present-day development that is giving form, 
color, and life to the modern house. Ameri- 
| can homes have tended in the past toward a 
| drab uniformity and blank simplicity. They 
are entitled to a modicum of genuine style and 
to touching up of their complexions, so to 
speak, with a few sprightly hues. 


4 





NOUR youth we were proud of our new house. 

We now learn that a new house must 
appear to be as old established as possible. 
There is quite a technique of ageing. Second- 
hand bricks and weatherbeaten old timbers set 
in exposed positions are helpful. For a gable 
end unpainted rough clapboards are burned 
at random with a blowtorch. Slates of irreg- 
ular size and chance colors are applied to the 
roof, and often the workman is instructed to 
smash their ends here and there. 

Most persons cannot afford the luxury of 
ageing, at least in its extreme forms. For 
example, a slate roof made for decorative 
smashing is generally extra heavy and backed 
by thick waterproof asphalt roofing. It is safe 
against leakage regardless of crue] treatment of 
the surface. Ordinary thin slate would not 
stand the punishment. Again, the unpainted 
burned clapboards are probably cypress or 
another wood capable of enduring weather. 

While wood frame still leads in American 
home construction, there has been a consider- 
able increase within recent years in dwellings 
of brick, hollow tile, concrete masonry and 
stucco. A great deal of stucco is now applied on 
metal lath over wood frame, while it is directly 
laid on hollow tile and concrete blocks. It 
should be backed with asphalt roofing beneath 
lath in the case of wood frame. Stucco is put 
on with deceptive ease, and any kind of a job 
passes muster for a short time, but for perma- 
nent success the greatest precautions must be 
taken. The formula for a good mixture is one 
bag of Portland cement to three cubic feet of 
sand, with not more than eight pounds of 
hydrated lime and nine pounds of approved 
coloring matter. Two or three coats may be 
put on, the finish coat about a week after its 
predecessor. Uniformity of color depends on 
exact mixing and using the same kind of sand 
throughout. Half a dozen textural finishes are 
obtained by troweling, by roughening the sur- 
face with a burlap bag and by throwing hand- 
fuls of gravel forcibly against the soft surface. 
A most important detail of the stucco recipe 
is to cure the material by keeping the finished 
wall damp for at least a week. 


TUCCO is yet the preferred outside finish 
for a house of concrete masonry. However, 
the authorities seem to have receded from the 
position that nothing else will do. If concrete 
blocks have a dense waterprooffacing, are well 
pointed in mortar joints and have a tasteful 
appearance—smooth or slightly ribbed—they 
ay be left exposed. It is mainly a question of 
(00 


That looks count is shown by the increasing 
vogue of brick, which is attributed largely to 
the attractive small house designs made for 
this material. Through skillful treatment the 
brick house has become informal, varied, 
graceful and even cosy. 
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AFETYIZ 


your home 








AFETYIZE your home. Protect the things you value. Prevent 





the loss of your property through force or stealth. Do it with 
Yale Cylinder Locks. 


YALE Cylinder Lock stands guard while you are absent—or 
asleep. It is a make of lock you can depend on, the kind it pays 


to get, Yale. 


garage doors, is a sure way to keep out those who should be kept 
out, if you do it with Yale Cylinder Locks. 


VERY Yale Lock or other Yale product comes to you unmis- 


takably marked Yale—an outstanding assurance of merit. 


O LIVE in a Yale-equipped home is to avail yourself of the 


fullest possible measure of security and protection. 


- ASTENING outside and interior doors, closets, cellar doors, 


OU CAN see and examine Yale products at almost any hardware 
dealer near you. Most of them carry the full Yale line, from 


which you can choose the style and quality you require. 


F the dealer you visit lacks any Yale product in which you 


are interested, he can get it for you promptly. 


EALOUSLY guarding millions of homes, garages, stores, offices, 
factories, Yale products are given preference the world over. 


VERYONE knows the name Yale—there is only one maker of 
Yale Locks and Keys. The mark Yale means the name of the 


maker. 






Stamford, Conn., U. S. A. 








Canadian Branch at St. Catharines, Ont. 


YALE MARKED IS YALE MADE 
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The Yale & Towne Manufacturing Co. 
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Your regular lighting circuit, alternating current, will operate ¢ Beth a > = for 2 listed 
the new Veeder Counters which give you an office count of machine-out- The blueprints are complete in 
. iii >? 
put. On the dials of these “‘Veeders”’ you see at a glance the total produc- selves, but if you wish the correspo 
tion of any operator at any minute. You can watch the results of develop- back issue of the magazine in which 
. . . . ‘ 
ment work, without trying to watch all details. You can step in and “step project was described in detail, it can 
up” the lagging job as soon as you note the production-report on your had for 25 cents additional ‘so long 
copies are available. 
Popuar Science Montuiy 
Ol IN ER 250 Fourth Avenue, New York 
GENTLEMEN: 
The “Form US” Magnetic Coun- Mechanical contacts on your machine I = ond we - Bey es t, — ee 
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. - Sewing Table eb., °22 
ter-board. The electro-magnetic drive 2. Smoking Cabinet Mar., °22 > 
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lighting circuit: Alternating current, - 8. Shaving Cabinet June, '22 » ag 
either 55, 110’or220 volts as ordered. ‘——— lc Cre is 
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e tric Washer ct., °22 
eration on direct current 110 volts, or 13. Tea Wagon. Nov., 722 s 
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storage battery.) 15. Workshop Bench | Jen., *23 = 
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you can’t put on a mechanically operated 18. Phone Table and Stool Mar. °23 2% 
counter, you can readily attach a contact- 19. Grandfather’s Clock Apr., '23 
maker and get your count “over the wires.’ ry for —_ an = aie 
Write for booklet of mechani- 22. Cabinet and Desk Apr., "23 Se 
cal and magnetic counters for ~% pmo me ae — K - 
all machines and development- 25. Canoe Sailing Outfit July, 23 Oe 
work. 36. Beby'e Cond ~~ , oe an = 5c 
- Kitchen-Cabinet Table ict, °23 25 
The Veeder Mfg. Co. le 
% 30. Tool Cabinét, etc. Jan., "24 25¢ 
44 Sargeant St., Hartford, Conn $0. Fost Contams.-<b = 4 & 
32. Chinese Game Table Mar., °24 5c 
33. Dining Alcove Apr., °24 2% 
34. Garden Trellises May, ’°’24 5c 
35. Simple: Radio Cabinet Oct., °24 25¢ 
36. Rush-Bottom Chair Nov., °’24 25c 
37. Simplified Bookcase Dec., °24 Se 
38. Sheraton Table Jan., "25 25¢ 
39. Salem Chest Feb., "25 25 
booted = See Ne etn Sevle + we > a = 
¥ ° e-Tu adio Set ay, ” 
ot ma = | Fon ign SHavisiiss | 43;.Rour-Tube Receiver july” 23 al 
structions. Buy the works, can instail his own jumb- 44. Pirate Ship Model —Hull ret” °26 i 
dial, weights and pendu-|} Ry —weettteeeeeee ing and Heating BY OUR | 45. Pigate Ship—Details Mar., °26 25 
Sy a the best and pay only alte | 49- Galleon Model—Hull = May, 126 ge 
rot | building artistic nie tae 48. Sailing Yacht Model July’ "26 ae 
Clocks for your friends. |} RRBEA) eee Send for FREE Book. | 49. Broom Cabinet Aug. °26 25 
(| New bargain catalog just issued. With | 50.-Airplane Model (Flying) Sept., °26 25¢ 
Plain Works As Low As $5.00. our cut-to-fit systems you save -waste 51. Clipper Ship Model—Hull Oct. "26 25¢ 
Others with Chimes at All Prices. A material and high lab: r cost. ; 50 years 52. Clipper Model—Details Oct., 26 25¢ 
Aah (er Niractive Fees Otter §| builders and mechanics. "Mi Million ox” Bellr Pants 33. Clipper Model Rigging Nov., 38 2 
R a a . Five-Tul adio Set op y 
AMERICAN CHIME CLOCK ope. r, wiite ter yeurceny | 38° Five-Tube Set—Details Oct., 126 28e 
COMPANY a 56. B = ird and ees Se . Dec., - Se 
57. nstitution el—Hu an., : 25¢ 
1691 Ruffner Street ARDIN-LAVIN Co. . TG 58. Constit ution—Rigging eb., 27 25 OUR { 
Philadeiph 106-16 West Pershing Road, Chicago, 1. * 59. Constitution—Rigging Mar., ’27 25¢ DE 
“ 60. Welsh Dresser Mar., °27 25c Unde 
61. Viking Ship Model—Hull Apr., ’27 = talon ‘ 
62. Viking Ship—Details Apr., °27 2 
WV —the compiete BOICe-Crame werk snep! | of: Toriisoraae tan Mer, 7 ie|] mm Pu 
And. when Boice says it’s complete, itis! Besure toget the Boice-Crane = Sin’ Simple | Block Puzzles. hom 07 5c course, g 
Catalog and special Home mee — aewwey 4 before you select any 66. Ship-Model Weather Vane Aug., 97 5c = a 
— en compare the 67. Toy Model of Lindbergh’s = 
quality, weight and size! New York-to-Paris Plane Aug., °27  25¢ in thi 
68. Magazine-Rack Table and weer. 
Book- Trough Table Sept., °27 25¢ Careft 
69. Flying Model (3 ft.) of Prints F 
- Lindbergh’s Monoplane Oct.. °27 25¢ Werting 
, __Lathe with 70. Console Radio Cabinet Nov., ’27 25¢ and ¢ 
8” swing ee d 71. Console Cabinet—Details Nov., °27 25 . 
W 72. Doll’s House Dec., °’27 25¢ 15” Ban 
A 73. Doll’s House Furniture Dec., °’27 25¢ 
74. Santa Maria Model—Hull Dec., ’27 25¢ 
75. Santa Maria—Rigging Dec., ’27 25¢ 
practical, labor- 76. Santa Maria—Details | Jan., ’28 25¢ 
saving attach- 77. Simple Pier Cabinet and . 
deseribed in our ped : . Decorative Wall Shelves Jan., ’28 25¢ 
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OUR EDUCATIONAL THE UP-TO-DATE 


DEPARTMENT 
Under Personal Super- 
vision of Master Crafts- 
man Eugene E. Maurey offers 
special correspondence crafts 
course, giving in simple detail 


GUARANTEE 
After receipt of the Up-to- 
Date Home-Craftsman’s Shop if 
you are not satisfied, without 
question or delay every cent refunded 
and return express charges paid. 


full information on home handi- 
craft.. Blue print service includ- 
ed in this course FREE to our 
users. 
Carefully Designed Blue 
Prints Free to Shop Owners 
Working blue prints of furniture and 


other items which are useful about th 
home and shop. Hundreds free ry he 


YOUR own terms on purchase. $10.06 
down—balance arranged to your con- 
venience. Liberal discount for cas 


a 4 
Fes OO 
Neagle Pr 


UP-TO-DATE HOME: CRAFTSMAN SHOP (10 DAY FREE TRIAL 


An Advanced Development in Home depth gauges, a tilting table, jigsaw, and 
Craftsman Shop Equipment Slean‘ve and ‘all portable oF stationary 
ning anc 10) 0 0 3 

A REAL CHRISTMAS GIFT 


drilling and sawing. This collection of 
The Up-to-Date Electrical Home- electrically driven tools complete in 
Craftsman Shop can be usedin any every detail will make you an advanced 
home lighting fixture, thus mak- craftsman. Master mechanics have de- 
ing of your old-fashioned work signed and skilled engineers have con- 
bench a complete machine shop, structed this equipment, which after in- 
made of a Superpower motor, an spection, you will agree is the best of its 
accurate lathe 10°x34”, which fea- kind. For those who build, invent, create 
tures the bevel, miter, side and and construct at home, itis unexcelled. 


OUR LITERATURE GIVES ALL DETAILS : 
© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


15” Band Saw 
Accesso: 


Use our shop fer 10 days at our 
expense, If not satisfied—Return— 
express collect. 

MAIL THIS 
For Full Particulars To 
“**""""""b. TO-DATE MACHINE WORKS 
2915 South Wabash Ave. 
Chicago, Minois 
MANAGER. Dept. H:-- Without an obligation please send me 


full particulars about your shop, day free trial, free blue 
prints, free crafts course, also $10.00 down payment offer. 


ADDRESS. .... cs cece eee eee eneeenseeeeaeee . 








Two Useful 
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Pieces Built 


from an Old Chiffonier 


By WINSOR R. DAVIS 





This commodious child’s wardrobe was 
made from part of a discarded chiffonier 


N-ALMOST every family there is an 
I old-fashioned high chiffonier with a 
mirror that has been consigned to the 
attic, and nearly all secondhand furni- 
ture stores have such pieces for sale at low 
prices. At a cost of not more than five 
dollars you can convert a chiffonier of 
this style into an up-to-date wardrobe 
and an attractive dressing table. 

The wardrobe and dresser illustrated 
were made for a little girl’s room. While 
the plan is best suited, perhaps, for nur- 
sery furniture, it could be used with but 
slight modification for any bedroom. 

Mirror and frame, drawers, and all 
front cross members, except those directly 
above the bottom drawer, are removed. 
As chiffonier dimensions vary, you may 
find it advisable to remove the bottom 
drawer also and make the wardrobe doors 
full length. This would be necessary in a 
wardrobe for the use of older children or 
in one to accommodate men’s suits. 

A rod may be suspended from the top 
to take the garment hangers, but it is 
much more convenient to place the rod in 
a frame which can be pulled out when the 
doors are open. The front of the frame is 
made from one of the stretcher pieces; its 
over-all length should be 4 in. less than 
the width of the opening. The side mem- 
bers are made from two of the drawer 
slides and the back is cut from the back 
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DRESSER (CURTAIN NOT SHOWN) 


How the dresser was built, and the sliding 
frame for coat hangers used in the wardrobe 


of one of the drawers. Before assem- 
bling, drill a hole in each sidepiece and 
insert the rod. 

Stand the wardrobe upside down, cut 
two pieces of the original drawer slide 
stock to correct length, and screw them to 
the top of the wardrobe so as to form 
guides for the hanger frame. 

Small wooden clothes hangers with the 
wire loop cut shorter and bent smaller are 
more suitable for use with this frame than 
are regular hangers. 

The doors, which fit inside the wardrobe 
opening, are conventional cabinet doors, 
which any mill supply house can furnish 
(possibly from stock), but you can make 
them yourself if you prefer. The doors are 
hung with butt hinges, and spring ball- 
and-socket catches are inserted at the 
bottom of each door to keep it closed. 

The tray, which slips in the bottom of 
the compartment where the clothes are 
hung, is made by sawing off one of the 
drawers 3 in. from the bottom and planing 
the top edges. 

Sandpaper and shellac the inside of the 
wardrobe and the tray and finish the out- 
side with lacquer, paint or enamel. 

The dresser is even easier to make. The 
top is an inverted drawer. Its front is 
placed to form the back of the dresser in 
order to give a heavy base to which the 





Pipe Fittings Used 

















Fig. 1. A pair of fire dogs made of pipe fit- 
tings by W. S. Pickrell, of Spokane, Wash. 


andirons illustrated in Fig. 2 are 

suitable for any fireplace,and especially 

for one in a log cabin or camp. Separate 

andirons have a tendency to move about 

when the fire is being built or rebuilt, but 
this one-piece set eliminates that. 

The materials may be found in any 
pipe fitting shop or wherever considera- 
ble pipe fitting is being done. Although 
planned for 1-in. pipe, the andirons 
may be changed in dimensions for pipe of 
another size, or any desired adaptation 
may be made in the over-all dimensions. 

Standard malleable fittings may be 
used, but the rail fittings shown will look 
a little better. If the couplings and the 
ball or acorn top are of brass and kept 
polished, they will add much to the 
appearance of the andirons. 

The following 1-in. pipe and fittings 
will be required: 4 nipples A, threaded 
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The completed dresser gives no indication 
that it is really an old drawer set on legs 


mirror support can be securely fastened, 

Make four straight legs 144 or 1% in, 
square and screw them inside the corners 
of the drawer.’ For a child’s use, the 
dresser should have legs about 27 in, 
long. If your chiffonier has provided you 
with a small drawer, this can be h 
underneath by using the drawer slides, 
The pieces from which the drawer is hung 
must be long enough to be screwed to the 
front and back of the drawer that forms 
the dresser top. 

The sides of the inverted drawer, which 
are raised about 44 in. above the top 
surface, form just the frame needed if you 
wish to use a glass top. 

The under part of the dresser is con- 
cealed with cretonne or other material, 
divided to give access to the drawer. 


to Make Andirons 


one end, 41% in. long (% in. allowed on 
each end for thread) ; 2 nipples B, threaded 
both ends, 14 in. long; 2 nipples C, thread- 
ed both ends, 8 in. long; 2 nipples D, 
threaded both ends, 414 in. long; 1 nipple 
E, threaded both ends, 8% in. long; 2 
couplings F (may be of brass); 4 elbows 
G; 2 tees, side outlet, H; 2 acorn or ball 
tops, male, K (may be of brass). All 
joints should be turned up hard. 

If separate andirons of the more con- 
ventional type are preferred, they may be 
made as shown in Fig. 1. These neat and 
sturdy andirons are the work of W. S. 
Pickrell, of Spokane, Wash. They are of 
1-in. pipe and fittings. The balls and the 
four-way tees are handrail parts. 
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Fig. 2. A set of sturdy andirons built in one 
piece of 1l-inch pipe and handrail fittings 
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What finer Gift 


could a family make 
to Husband, Father or Son? 


What a wonderful gift to the man who lovesto work, make, 
build and create. You keep feeding work and ideas to the 
“Red Jacket’”’ and it completes each job so quickly, so in- 
terestingly and so perfectly that the results urge you on togreater accomplish- 
ments. Anything and everything is possible to the owner of a 


= es 

[RedGi Jacket] Waco Craftsman’s Lathe 
It is a complete chest full of electrically driven tools designed by a master for 
the private use of tool lovers and men who create, repair and appreciate 
handy tools at home. 
The Complete Equipment consists of the powerful Red Jacket 
Drill Motor with direct drive to the Waco Craftsman’s wood turning lathe SD olscmeen 9i — x 
34 in.); a bench saw, that has depth and side gauges, scroll and jig pe fb and 
for both portable and stationary power drilling, buffing, grinding and cleaning. Attaches 
. any light socket and converts your work bench into a complete private tool and machine 

op. 


The Famous Waco Guarantee 


If our tools are not what you want chant you see them, send them back. 
There is only one Red Jacket, one Waco, one 
Look Out For Imitations: {/" L. Aylward, mastercrakaman. 
Special Crafts Course And blueprint service is free to Red Jacket Shop 
owners—all that there is to know about handicraft methods, raw materials, 
woods, carving, sawing, turning, designing, carpentering, decorating, is taught 
by special correspondence. 
Buy On Your Own Terms Only $10.00 down. Liberal discounts for cash. 
Easy monthly payment plans. It is no hardship to own a Red Jacket. 


Interesting Literature Free Send the coupon. You will be surprised 
with all it contains. Beautiful, Instructive, Fascinating, Interesting. 


10 DAYS’ FREE TRIAL hin 


Our literature a you how to start a job of your own. If you are not pleased [Jal bas 
return the Shop. 

















MAIL THIS TO WACO 


WACO TOOL WORKS, Inc. 


nine 542-4 N. Parkside Ave., Chicago, fil. 
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Sanding Manager, Dept.1. Pleasesend me particulars about 
nee a 10-day free trial, free blueprints, and $10 down payment. 
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If they cost 
$10 apiece 


If you had to pay as much for 
your hammers as for the more 
expensive tools in your kit— 
you’d buy Maydoles. 
Maydole Hammers are built 
as painstakingly as the finest 
precision tools. The heads 
are press-forged from the best 
tool steel obtainable and then 
tempered with exacting accu- 
racy. The handles are shaped 
from clear, second-growth, air- 
dried hickory and put on to 
stay. 

Ask your dealer to show you 
the genuine Maydole Ham- 
mer. He carries the style and 
weight you prefer. Write us 
to send you a free copy of 
me Pocket Handbook 23 
6“ 


Waydole 
Hammers 


The David Maydole Hammer Co. Norwich NY 


Here Are Correct Answers 
to Questions on Page 56 


1. The Pacific. In many parts the tidal 
rise and fall is only a few inches. Seldom does 


it exceed three or four feet. 


2. The culture of the date palm has been 
attempted in a number of places in the United 
States. It is markedly successful only in two 
regions—one near Phoenix, Ariz.; the other in 
the neighborhood of Indio, in southern Califor- 
nia. Here the date palm finds the combination 
of heat for its top and water for its roots that 
makes it flourish. 


3. The Chicago River, which previously 
flowed into Lake Michigan at the spot where 
Chicago now stands. As a part of the drainage 
system for Chicago, this river was connected 
by a canal with a tributary of the Mississippi 
River.’ Accordingly, the water now flows from 
Lake Michigan into the Mississippi River, 
— passing up the channel of the Chicago 
iver. 


4. In the tundra lands of the Arctic, where 
the summer heat is sufficient to thaw only 
the surface of the ground. 


5. Along the west coast of Mexico. Large 
harmless snakes of the python type are kept 
as we keep house cats. 


6. The winds, which bring rain, blow mainly 
from one direction. Accordingly, the wind- 
ward side of a mountainous island gets most 
of the moisture. 


7. North America and South America. 
Small ships can ascend the Mississippi, and 
can enter the Great Lakes by means of the 
St. Lawrence River and the Welland Canal. 
The Amazon River in South America is so 
large that ocean-going ships of full size can 
ascend it more than 1000 miles. 


8. In many places the dikes that protect 
the part of the Netherlands that is below sea 
level are reinforced by wooden piles driven 
into the sea bottom. Some years ago it was 
discovered that the so-called shipworm, or 
teredo, had invaded these piles and was boring 
holes in them so that the piles gradually were 
being eaten away. The ravages were stopped 
by coating the piles with metal or driving nails 
into the surface of the wood. The teredo is a 
shellfish, possessing a long, wormlike body, 
with the shell at one end. 


9. A variety of antelope living in the 
southern part of equatorial Africa, south of 
the Congo jungles and north of the desert 
country in Rhodesia. > 


10. This mountain, on which Moses is be- 
lieved to have received the Ten Command- 
ments, is in the southern part of the peninsula 
of Sinai, between Egypt and Arabia. A 
Christian Monastery now stands on its slopes. 


11. A wide daily variation of temperature 
is a characteristic of mountains and of deserts. 
The greatest variations are encountered, of 
course, in those countries that are both moun- 
tainous and desert, notably in the Andes 
Mountains of Peru and in Tibet. The latter 
country, especially in its northern part, prob- 
ably holds ‘the record for daily temperature 
change. A temperature as high as 100 degrees 
has been recorded in the daytime at a place 
where the night temperature fell below freezing. 


12. Among the natives of the southern part 
of the Sudan, and the northern part of the 
Belgian Congo in Africa, certain varieties of 
ants are regarded as great delicacies. Traps 
are set near ant hills and the dead insects are 
collected by pailfuls. They are then roasted 
or fried and eaten, much as we would eat 
whitebait. 
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Kat Tightener 


18 TOOLS IN ONE 


Greatest Machine You Ever Saw 


The S&B 8-in. Combination Saw (18 tools in one) 
is the ideal machine for the shop, factory or the 
home; will rip, cross cut, bevel, miter, mortise, 
groove, drill, tenon, grind, rabbet, buff and polish, 
Motor is mounted on a base that is a part of the 
machine proper. Complete with attachments and 
price includes !4-H.P. Motor, 60-cycle, 110-volt A. C., 
run from any tight socket. Shipping weight 100 Ibs. 
(Planer attachment to fit on-table top will 
smooth pieces up to 2 in. wide, $12.00 extra.) 


Wrtte for Complete Illustrated Folder 


SCOTT-BANSBACH MACHINERY C0, 
130 So. Clinton St., Dept. 60, Chicago, Ill. 








EDWARDS Roors 
L&ST LONGER LOOK BETTER 


AVE YO 
MON EY" 


Edwards Metal 

roofing, shingles, 

Spanish tile, sid- 

” ings, ready-made 

| ae garages and farm 

Mi buildings, are rust. 

proof, fire - proof, 

Mh lightning - proof. Last 

three times as long as or- 

dinary kind. Quality in ev- 

ery detail. Styles and types for 

every purpose. Easy and economical 
to apply. Lifetime satisfaction. 

We are the world’s largest manulacturers of sheet 

metal building materials. We control every op- 

eration from the raw metal to the finished product. 

You can buy from us at manufacturer’s prices and 

save all intermediate profits. 

F R E E } nag ‘Ask for R sfng 

or 00! 

SAMPLE Book No. 19$or for Garage Book, 

Books and The FDWARDS MFG. CO. 

Estimates 148-198 Butier St., Cincinnati, 0. 





We furnish everything for con- 
verting Ford Auto Chassis inte 
Farm Tractor for 


and Cutter 
ttachments. Write fo 
rs. 
SHAW MFG. CO. 
5701 Center St. 
jesburg, Ka 


100 SCALE PLANS OF OLD 
and MODERN SHIPS 


Ship model plans, fittings, 
plies; books about ships and mor 
els; fine old maps and prints. 
Send 6¢ for interesting catalagot 
Things that Smack of the 


ea SEA ARTS GUILD 
730-N WINNEBAGO ST., MILWAUKEE, wISs. 


DIESEL ENGINES 


Marine and Stationary 
By ENSIGN DAVID L. JoNEs, U. S. Navy 


The most complete, thor 
oughly practical and up-to 
date treatise on the 
Engine ever published. It 
explains their construction 
troubles, remedies, opera’ 
and adjustments, prac 
trials and tests and the de 
npamed thermodyneqea of 
all types of the Diesel Engine. 
The book is fully illustrated 
with drawings of wor! 
parts and detail engravings. 
400 pages. . 

Price, $5.00 


Popular Science Monthly 
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250 Fourth Ave. New York, WT 
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CONSTITUTION 


Size: 27° high; 26° long; 
8%" wide. 


$6.9 


IFTS that are appreciated are out of the ordinary and are hard 

to find. The lasting value of these models will make the gift 

a long remembered one. A historical ship model should be in 
every home. We supply all the parts, cut to fit, and ready to put 
together. Every part necessary to construct any of the models 
ictared. A full diagram of numbered parts comes with every 
fie, with full detailed instructions so that it is impossible to make 
a mistake. All you need is a small hammer to tap parts in place. 
Here is a part of the instructions copied from the regular sheet 





MAYFLOWER 


Size: 25” high; 10” wide; 
26” long. 


$4.9 $4.9 
boys, but make a beautiful gift for everyone. Doctors, Lawyers, 
Business Men, Nurses, Stenographers and Housewives all over 
the country have built onide rom our complete kit of parts. 
They have become so interested in building the first model that, 
in many cases, they have sent for the parts to construct all our 
models. Ship Model building is indeed a fascinating pastime. 

When the Model is completed it makes one of the finest home 
decorations that money can buy and the adventure of buildin 
your own models adds zest to the achievement. You will be prow 
of your model, because you are the builder. 


MINIATURE SHIP MODELS, Inc. 
3818-20-22-24 Baring St., Philadelphia, Pa. 


Canadian Branch: 1485 Bleury St., Montreal, Canada 


* Canadian Prices ae. Higher. Send all Canadian Orders 
to Canadian Office. 





15-Year-Old School Boy 
Wins First Prize 





SANTA MARIA 


Size: 25" high; 11° wide; or 
27” long. 


Ideal Xmas Gifts 





Can Be Put Together by a School Boy in a Few Hours 






12° wid 
that comes with every kit: Take part #57, place it at the front 
end of #56 and down on #55. Next take part #58 and place it at 
the rear end of #56 and tap in place with a small hammer. 

So clear are the instructions that the 15-year-old boy pictured 
above won First Prize in a model contest held by the publishers 
of Science & Invention Magazine. Hundreds of ship models were 
entered from all parts of the country. This model was con- 
structed from a regular kit of our parts. The educational and 
historical value a boy gains in constructing one of these models 
can not be measured in dollars and cents. 
Boys like to build things. They learn while 
they build. 

These models, with the exception of the 
Constitution, may be converted into a 
beautiful toned loudspeaker that serves a 
double purpose, being useful as well as 
beautiful. The mainsail acts as the dia- 
phragm and is driven by a unit of the electro- 
magnet type. This attached to the main- 
mast, which is embedded in the hull. Power 
amplification is not needed as the unit will 
operate a 72” cone. This assures you faithful 
reproduction at all frequencies. 

These Ship Model kits are not only for 
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SOLD ON MONEY 
BACK GUARANTEE 
All goods shipped same day 


is received 
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MINIATURE SHIP MODELS, Inc., DEPT. O-4, 
3818-20-22-24 Baring St., Phila., Pa. 


Please send me complete parts, cut to fit and ready to assemble 
for the Constitution, $6.98 0; Santa Maria, $4.98 0; La Pinta, 


$4.98, 0; Mayflower, $4.98 ©. Melody Ships: La Fiat, 
pon O; Santa Maria, $12.50 0; Mayflower, $12.50 (0. 
will pa 


postman purchase price cmd postage (a few cents). 
Check which model you want shipped. 
Catalog only 0 

PLEASE PRINT NAME AND ADDRESS PLAINLY 


DRAM 6 sic 00:0 s:0:6:0s b4.050:0 000.0006 ene eens aeeenes deme : 
Street or R. F. D... . 6. ccccsccsdeccvccesevevevwesscs ss se ete enn ° 
CRI 0.06.9 0:9:4:0 scone dns 9.6:p,6.0.66 io 0aks Aiea seein te ene 
ne Tee rer rer yer eT Tree re eee 
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PAY FREIGHT 


$596 


COMPLETE 


























Iowa, Missouri. 


WHOLESALE! 


You can get all materials direct from mill 
and make 4 big savings on your home! Mill- 
cut lumber saves you 40% labor. Not 
Portable. Guaranteed materials. Sturdy 
substantial, permanent homes. 31 years of 
square dealing behind Liberty Guarantee. 
Amazing money-saving prices. Monthly 
payments if desired. 





“SAVED $1 000 HOUSE AND , —— 
56 cemsites Chenhe. “eecutinn 
ete hr a YN 


I ed $500 by buying f .” writes B. A “ 
sav x. es rom you,” wri BEEP 
. 









Lewis Manufacturing Co., Dept. 13-A, 
Bay City, Mich. 
Please send me, FREE, your Book of 


Anderson. . . vis saved “between $1,000 . . 
Liberty Homes illustrated in color. 


and $1,500” on his home. You can do as well. \ 
Handsome Book of 
F R E et ne Coupon 


Shows amazing values from $379 to $1483. 4 to 7 room 
bungalows, 144 and 2 story homes. Practical—beauti- 
ful. Send coupon today. Get illustrated book Free 
Save hundreds of dollars on your home. Address 


LIBERTY HOMES LEw's mrc. co, Wai 


DEPT. 13-A, ee ia 


ERE wee eearey fee mae rar rear eres 





A 2c ST AMP —will start you on the road to success. 





See Money Making Opportunities on 
‘Heres the Fun. 


pages 126 to 150. 
you've been 
looking ie) 


Its easy to Play. 
a Pan-American 
Clarinet, Saxophone, 
Trumpet, Trombone, 
Sousaphone, any Pan- 
American band instru- 
ment. Here’s real 
happiness for you 
and the whole 
family, within 


* FREE INSTRUCTIONS 

We do not think it enough to send you an 
exerciser worth double what we ask, and 
for a limited time, we will also include in- 
tions absolutely free. These instruc- 

are interesting and simple to follow. 

YOUR GUARANTEE 
The Giant Chest Expander is sold with a 
guarantee that you will say itis the finest 
your back. 


are standard 
throughout the 
world, as the best 
medium priced, fac- 
tory guaranteed in- 
nts made. Won- 


y 
Write today, or send cou- 
pon, for beautifully illus- 
ted Pan-American c: 


and details of free trial offer. 
Do not wait. Send coupon NOW. 


SEND NO MONEY 
Detach and mail this Coupon. 





























= ee ee 
a EXERCISER CO., 
n anand Waake 
The P Band Inst 8a c Co. 5 ee 
Dept. M-2, Indiana g Please send f ] Your 10 cable} Progressive Exerciser. 

Yes—1 would like to try a Pan-American Band Instru- 1. Gheek the Exerciser you want. It t will be sent by return mail. 
ment. Send catalog and complete information. a rive . If you are not entirely satisfied with your "exerciser you 
1 would like to } to play (instr *) . may return it within 6 days and get your money back. 

8 Name. 
A idnbndntnidbininnndsonissnsinadeaonnen t 
Street. 
Address o “ City. State 
EE EE Oiete. ceed iets If you live outside the United States send cash with order. 
laneeee2eee2e8 82e8e8888888282220 
My local Music Dealer is aces 




















January, 1928 








Whirling Wheelsed 


(Continued from page 44) 


Herrick car first passed beneath the scrutiny 
of those microscope-eyed boys. 

“Say, how about that stunt of floating a 
storage battery on the line between magneto 
and distributor!” 

“*Might be a good idea; try it.” 

They did, in the laboratory, then on the 
road. It worked. ‘Maybe electrics did some 
good after all; they developed a storage bat- 
tery.” It went out on the cars, and it meant 
that the additional cost over the old dry cells 
had to be compensated for elsewhere. Heads 
together—and a new shop wrinkle that cut 
machining costs. 

“Look here, Meester Herrick; I worked 
some powerful big machine tools in my 
time. In the shipyards. Now, why can't 
we take a big planer and run a gang o’ cylinder 
blocks through with one set-up?” 


ype E tool builders entered in, and de- 
signed new equipment. Jigs and tools and 
fixtures—was there ever a more extravagant 
outfit in the whole world than those automo- 
bile fellows? Gosh! They’d buy a machine tool 
one year and throw it away the next! Any- 
thing that won’t produce fast enough, any- 
thing that can be bettered—throw it out, scrap 
it! Great for us, though; look at our business. 

Crank shafts, for instance. At first an 
ordinary lathe; rough cut, finish cut, polish. 
Now a big lathe and a hogging cut, then grind. 
No time for lapping, just create huge grindi 
machines with stones that whirl at high — 
and move back and forth at the same time. 
Grind ’em to limits. And what limits! Tens 
of thousandths, not thousandths! Why, in 
some places a thousandth of an inch looked as 
big as the Grand Canyon! Cam shafts. Takes 
too much time to buy drop forged cams, drill 
’em and stick ‘em on a shaft; pay the price and 
get a die with the cams forged right on the 
shaft—and grind a surface on ’em. Stock 
chasers, whose job it was to camp at a forge 
shop or a foundry or a steel mill, and get the 
orders out; living right there in that town and 
sending reports back to the plant. 

“Say, you founders got to speed up. We 
ain’t got more’n a week’s supply o’ castings on 
hand right now!” 

“Well, we're going as fast as we can. 
Cupola’s goin’ night and day; we’re building 
more. Can’t get any more men.” 

“All right, ever go through our plant? Why 
don’t you try some o’ this progressive stuff?” 

“Ha-ha! Put the cupola on wheels, huh? 
Trundle it down the line! You're crazy!” 


S° THE Herrick Automobile Company built 
its own foundry—with molding machines 
that jolted the sand down to replace the old 
hand-ramming methods, with a conveyor belt 
that carried a parade of molds beneath a casting 
spout and eliminated those sweating, heaving 
men who staggered along a stationary line and 
dripped hot iron from hand ladles. Cut, cut, 
cut! Costs must go down! Prices too. 
“Tell me you're after my hide,” chortled 
big Jim Wenden to Gil Herrick one day in the 
Pontchartrain soon after the news broke. 
“T sure am. And I'll have it nailed on the 
wall of my office before you get much older.” 
Afterward, when all the associations that 
had been formed because of the Selden affair 
had decided to get together, they had their 
words across a common director’s table—in 
the rooms of the National Automobile Cham- 
ber of Commerce. And men looked at the 
steady light in Gil Herrick’s eyes—and 
were thankful that he was not against them. 
Motors Incorporated wasn’t in such bad 
shape at first. Jim got a listing for it on the 
Stock Exchange, and that was no small feat. 
It was one of the first motor stocks to get a 
listing. And he kept it moving, too. Some 
there were who (Continued on page 109) 
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~ Whirling Wheels 


(Continued from page 108) 


~ buying and selling to himself. But the 


stock moved, anyway, and held its price, while 
his four plants, in various parts of the coun- 
try, hummed as they never had before. One 
of them he had converted into a gear plant— 
transmission and differential; one was turning 
out a high-priced six, with eighteen coats of 
hand-rubbed varnish and all the trimmings; 
one was making a four; and the other—the De- 
troit plant that was the apple of Jim’s eye— 
concentrated on the Silent Four. That was his 
baby. And a good one, too, though there were 
lots of rumors about it. 

At first it was told that the motor couldn’t 
be broken loose in cold weather. The only way 
to make it go was to put it in gear, put a man 
on each wheel, and roll it until it loosened up. 
Jim upset that with a public demonstration. 
He constructed a gigantic ice box with a glass 
front and a thermometer prominently dis- 
played, and had a man with a fur coat on go 
in and spin the motor from time to time. 

“Yeah,” drawled Gil. “Got a good husky 
man, I notice. Doesn’t do it himself, either. 
But say, that ice box idea isn’t bad. We'll 
have one of those, for winter conditions tests 
in the lab.” 


IM did a lot of racing, too. Not himself, 
J but with experts hired for the job. He 
kept three of them traveling the circuits all 
year, beginning with the Decoration Day 
affairs at Indianapolis and covering the route 
like a circus. Good advertising, in a way, for 
his cars won and established records; but 
frightfully expensive, said G. W., and he knew. 

“We'll do our racing in the lab,”’ said he. 
“And when we’ve got something we want to 
race a bit, Carl Fisher will always rent us that 
brick oval of his at Indianapolis.” 

And drives against time would be arranged, 
with a stock car, certified by the A.A.A. con- 
test committee, hitting the bricks for twenty- 
four hours at a stretch, and the results always 
broadcast in the newspapers of the country. 
(They spent money, those automobile men!) 

Then the cars began to take on the shape of 
torpedoes. Roadsters or tourings, two-, five-, 
or seven-passengers, they began to look more 
like the projectiles they were meant to be, and 
lose the aspect of illegitimate offspring of car- 
riages; especially so when the tops were let 
down. That left only the wood-framed wind- 
shield with its brass rods slanting forward, and 
presented something that looked like a new 
kind of transportation. The King of Belgium 
Body was dead; long live the stream line! And 
Gil began to make a bid for winter driving as 
well as summer stuff; closed jobs, with glass 
everywhere instead of the storm curtains with 
isinglass windows; twelve-month plant opera- 
tions instead of eight. 


HEN it was that Jim Wenden began to 
“press.”’ That was a new word, just being 
taken up by the automobile fraternity. It was 
a golfing word, and since the players of The 
Game had made it possible to run out into the 
country for an hour or two of “cow pasture 
pool,” as they called it, they began to talk 
the language. And even if you didn’t play the 
new game, being too busy in an experimental 
room or a president’s office, you couldn’t help 
but hear the words. Press: to strive too much 
for distance, to bat with your club instead of 
Swinging through slowly and surely. 

Gil used that word in ’15, four years after 
his first declaration of war. He had been 
slipping things over on Jim with a regularity 
t was disconcerting. In ’12 he had made the 
new cord tires standard equipment; in °13 he 
had made the windshield a part of the dash 
and removed those unsightly supporting irons; 
in ’14 he had added electric lighting and start- 
ing as standard equip- (Continued on page 110) 
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Who are these Investors? 


An Advertisement of the 
American Telephone and Telegraph Company 


ae 
TEN years ago fifteen of ( & P 


Ras 


the largest corporations 
in the United States 
had a total of approximately 
500,000 stockholders. Today 
the American Telephone and 
Telegraph Company alone 
has more than 420,000 
stockholders. 

This is an instance of the 
amazing growth of saving and 
investment that has taken 
place in this country. Who 
are these new investors? 

American Telephone and 
Telegraph stockholders come 
from every rank and file in 


f 


every state, nearly 
every town and city, in 
theland. Mechanicsand 
merchants, teachers and bank- 
ers, laborers and lawyers—every 
station of life is represented in 
this investment democracy. 
And it is a democracy, for the 
average holding is only 26 
shares. No one person owns as 
much as 1% of the total stock. 

The American Telephone 





-and Telegraph Company and 


its associated companies com- 
prising the national Bell Tele- 
phone System are owned by 
the people they serve. 








$25.00 A DAY PROFIT 


You and the wonderful new HB Paint Spray 

itfit can do the work and get the wages of 

5 men with brushes. Paint Autos, Houses, 

8, Factories Furniture—do any 
paint job in one-fifth the usual time. 

Painting By New, Quick Method! 

Ad ial experience necessary. Pays for 

itself on easy monthly payments with prac- 

ne expense to you. Full information 

in Bulletin P1171, 








HOBART BROS. CO. 
Troy, 0} 











TOOL CASES 
MACHINISTS 
, and 
TOOL MAKERS 


are shown a. ag 
shsee shown. A postal brings 


H. GERSTNER & SONS 
349 Columbia St., Dayton, 0. 














327 R. South La Salle St., 


MILLION DOLLAR MOTORS 


Could Not Excel These Great Marvels 


NOW AT GREATLY REDUCED PRICES 
General Catalog $.25 Refunded First $2.00 Order 
Bearing, Belting, Books, Brass, Electrical Supplies, Engines, Fibre, 
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ment and changed both radiator and head- 
light shells from brass to nickel. Always 
with Jim a year behind. He was too busy 
in the stock market to spend nights in an 
experimental room. But now— 

Jim announced a lightweight six. Cylinders 
cast en bloc, transmission a unit with the 
clutch—that was old—, electric starting and 
lighting, one-man top—and a motor that 
turned up 1000 r.p.m.! All for ten hundred 
and sixty dollars, f.o.b.! 

“And it’s going to put one of us out of busi- 
ness,” said Gil. “But it won’t be me.” 

He bought the first model he could get his 
hands on. That was common practice; there 
was no way of preventing it. And he tore it 
down in the experimental room. It looked 
pretty good, but it was much too light. The 
bearings were too small; the gears skimped. 
The differential was a two-spur instead of a 
three. And the motor was run to destruction— 
in a very short time. 

It was an astounding thing, that venture. 
Coming as it did when a war in Europe was 
under way, when the industry was already 
beginning to feel the pressure of scarcity of 
steel and prices were beginning to soar, it was 
a desperate move. 


OYS,” said Gil with that light in his eye, 

“there’s a plant we're going to be able 

to pick up for a song before very long. It isn’t 

going to last; you watch. Idea’s good; in fact, 

it’s the best idea Jim Wenden ever had. I 

wonder—bet he’s hired a real engineer,” and 
the “boys” laughed. “But it’s too skimpy.” 

And the next time he met Jim he took occa- 
sion to tell him so. Adding—‘“Better pull that 
model in, Jim; if you don’t, I'll get you.” 

“Think so?” drawled Jim. “That’s a good 
word—comin’ from you! It’ll put you on the 
rocks, my boy; I’m stickin’.”’ 

Which was exactly what Gil knew he would 
say. Now, no matter what happened to that 
car, Jim would ride it through. And he did. 
It came to be known as the “tin-sixty,”’ that 
model. Rumors began to float around the 
lobby of the Pontchartrain. “Took back 
three thousand rear ends and replaced ’em 
with three-spur differentials. Had a lot of 
bearing trouble. They blew up on him.” 
Things like that. Rumors, unsubstantiated, 
all of them; but there they were— and Motors 
Incorporated began to waver on the Exchange. 

“That’s costing him millions,’ said Gil to 
Andy. “Millions! He's on the run, Andy. 
And when I trot out the eight—”’ 


| HAD been in the experimental room for 
three years, that eight. It was a ninety- 
degree assembly of two four-cylinder blocks, 
the carburetor and distributor set between 
them, the cam shaft in the crank case just 
beneath. At first they had set the connecting 
rods side by side on the four-throw crank, but 
that made too much friction. They solved it 
by making one connecting rod yoked at the 
crank end, the other one riding inside it, both 
rods gripped about one long bearing. Lubrica- 
tion had been the biggest trouble. It had been 
impossible at first to keep enough oil on the 
cylinder walls; they ran dry and the pistons 
seized or scored. Then they got it. They in- 
stalled force feed lubrication, with oil under 
ressure from a geared pump, and sprayed the 
lubricant into those cylinders, both top and 
bottom, so infallibly that there was never a 
rub. They went further; they drilled oil holes 
in the crank shaft and forced a positive feed 
into the connecting rod and main bearings. 
That was a beauty, that eight. It had a 
power flow that felt like the turning on of an 
electric current. Not one power impulse could 
be felt, even when they loaded ‘her down to the 
limit on a tough pull; the cylinders overlapped 
in power—what a dif- (Continued on page 111) 
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ference from that old one-lunger! Two power 
impulses to a cycle, four to every revolution 
of the crank shaft! It went through the cold 
room, the silent room—a new, sound-proof room 

been built in which you could almost hear an 
eyelid blink—and finished elaborate road tests 
with a perfect score. It would be a knockout! 

And it was—to Jim Wenden as well as the 
rest of the world. For Jim pressed again. This 
time he took his favorite motor and changed 
it. He announced, with a great fanfare of 
trumpets, that he had a Silent Eight that was 
a world-beater. ; 

“Ruined a darn good four to do it, too,”” was 
the way Gil began his next attack on Jim. 
“You're almost down now, Jim; better pull 
that eight off the market.” 

And once again Jim laughed. “Go on, 
dreamer; smoke your pipe! I got you scared 
now. My engine don’t even whisper!” 

Maybe not, but Gil had been in the experi- 
mental room with one of them; he had not 
merely taken an engineer's word. 

“Too bad, ‘ain't it’—as Jim Wenden would 
say.” Gil was grinning at his friends one day, 
in his office. And what a grin! ““Too bad, ain't 
it? That’s a good engine, but you can’t play 
your ublic for suckers, can you, Andy? Well, 
we'll ~ that engine pretty soon now.” 


_ they did. For from that moment 
Gilbert W. Herrick turned his attention 
upon the acquisition of Motors Incorporated. 

“Now’s the time when I want your help,” 
said he to Mr. Marston. “I’ve got a few mil- 
lions of my own, but I'll probably need more.” 

“Going to get him, are you?”” The leonine 
head shook sadly. “Well, it’s taken you a long 
time, hasn’t it, my boy? And what are you 
going to do when you get him?” 

“Take those plants and run ‘em,”’ said Gil 
quickly. “Put ‘em on their feet—and sit in 
Jim Wenden’s chair.”’ 

“In the face of the war?” 

“Sure, why not? We're running our own 
plants, aren't we?” 

“And you'll continue to run the others?” 
the old man asked again. 

“Of course.” 

“That's good. They support a lot of men, 
you know.” Then the old man smiled. “All 
right, Gilbert, my boy; I'll back you up. With 
every cent I’ve got. That first race of yours—”’ 

And so the Herrick Automobile Company 
became Herrick Motors, and in stockholders’ 
meeting duly assembled voted to absorb the 
assets and liabilities of Motors Incorporated— 
ata price. It took a little time, to say nothing 
of money. Another year had passed before Gil 
had won full control, but it was done. When 
one man fails, another one, luckier, harder- 
working or whatever, profits. 

“So long, Gil.” Jim’s voice boomed, his 
black eyes still had a glint of amusement in 
them. “I didn’t think you had it in you. But 
it’s been fun, ain't it?” 

“Sure, Jim. I guess you won't starye to 
death with your Herrick Motors stock. Give 
my regards to your father.” 


Hé WATCHED Jim walk away, his 
shoulders—they were still broad—swag- 
gering. And then he went to work. 
Work—there was no end to it. With five 
lants to run and a war on. The days melted 
into weeks, the weeks into months, the months 
into years; the Armistice was signed—and he 
worked harder than ever. A tremendous 
organization, with thousands of men, and all 
their families behind them. Ex-soldiers coming 
home—and the bottom dropping out of the 
market. Worrying through that somehow, 
into another great upward rush of business 
elation—and into another sickening plunge. 
No roller coaster swoop on a motor parkway 
ever gave him the (Continued on page 112) 
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heart-stopping gasp that that one did; no star- 
ing into the face of death ever caused so near 
a panic as those days.. The experimental 
laboratory saw him no more; had not seen him 
for several years. It went on its way undriven, 
for there were other things to do. Then it was 
that he began to appreciate how Jim felt when 
he began to press. It was a something inside 
you that makes you swing too hard in spite of 
yourself. He saw Herrick Motors sagging on 
the market. Its stock had been increased 
several times, and while he had never parted 
with one share of his nor made the slightest 
effort to get a listing, it had gone on the 
Exchange. He saw harried men in his offices 
who asked embarrassing questions about meet- 
ing bills; he saw the necessity of slashing in- 
ventories to the bone and charging off dollars 
that were priceless. Why hadn't he anticipated 
this? Why hadn't he foreseen it? 


HEN it was that he recalled a remark of 
old Oliver H. Marston’s, in the bank that 
day—how long ago had it been?—when he 
had announced his determination to get Jim. 
“Harm? My dear boy, he has done nothing 
but good! Can’t you see—” 

No, he hadn't been able to see—then. . . . 
He sat with his feet on his desk for the rest of 
that afternoon. Then he slapped them to the 
floor, got into his eight-cylinder roadster, and 
drove to a certain house on Jefferson Avenue. 

“and all those things came back to me,” 
he concluded to an old man. “I needed an 
enemy, I guess. It was the fight that put me 
where I am. Why, every time Jim Wenden 
did something to me, fair or not, I buckled in 
that much harder.” 

“And I’ve lived to see it!’ the cracked voice 
of an ancient rejoiced; a trembling hand 
reached over and patted him on the knee. 
“T’ve lived to see it! Gilbert, my boy, I’ve 
hoped for this day! I could ha’ told you, long, 
long ago. Well, here we are; here we are.” 

“Do you know what I’m going to do?” 

asked Gil. The old man shook his head. “I’ve 
missed Jim—and I didn’t know it—until now. 
Well, I’m going to put him back in The Game, 
without his knowing who did it. He’s been 
plugging the last few years—he hasn’t been 
loafing. But—why, I haven’t had a decent 
fight since we took over his outfit.” 
And that was arranged. It is much easier 
to give than take. And even while he was 
arranging with bankers for the fulfillment of 
such a plan, he was converting himself into a 
cold-eyed autocrat that walked through the 
plants of Herrick Motors, and set the 
players of The Game on fire with his spectac- 
ular comeback. ° 


_ peer a al biting old G. W.; he’s 
VU certainly cleaning house.” 

‘Ever see the beat of it? Chopping off heads 
like a man with a meat ax! They tell me he’s 
got a whole trainload of empty desks in those 
plants of his.” 
“And a whole lot of ex-managers and ex- 
superintendents back on the jobs they had 
before the war!” 

“And boy, isn’t he moving his busses! Hot 
dawg! He acts like old Jim Wenden was after 
him again!” 

Then one day—the boys in the experimental 
room will never forget it—he walked briskly 
into their midst. 

“‘What’s going on?” He actually rubbed his 
hands! 

“Well, we got a supercharger under test. 
They seemed to be quite a stunt on airplane 
motors, and it sure looks like we’re going to 
have to put ’em on cars one of these days. The 
way they’re cutting down on piston displace- 
ment, we’re going to have to use needles for 
pistons before we're through!” 

The boss laughed! (Continued on page 113) 
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“Are you doing anything with balloon tires?” 

““Syre, got em all whipped. And a new 
steering gear for ’em, too. Had to pass up the 
old worm gear. Been trying a new cam-and- 
lever that looks pretty good. 

“And say— the boys had gathered around 
and another excited voice horned in. “Come 
over here and take a look at the new seven- 
hearing crank we got on the six! Takes all 
the whip out of the shaft, and lighter, too.” 

“Looks pretty good. How about four-wheel 
prakes? Tried em?” Snappy, interested! 

“Sure, two kinds, hydraulic and mechanical. 
And a new carburetor. Gosh! There’s 
always something to do with carburetion. 
Here’s an idea for a new manifold, and we've 
got a brand-new venturi tube coming along—” 


“4 7ES, that’s a big problem. Gas isn’t what 

it used to be—not with high compression 
engines.”” The boss’ eyes were taking on the 
dreamer’s look that always meant that some- 
thing was coming of which they had never 
dreamed. Hot stuff! “Ever think of this? 
Boiling down a Diesel engine? Now there's 
something. Hot tubes for ignition, big cylin- 
ders, enormous pistons—that’s the way gas 
engines started thirty years ago. Let’s see 
what we can do on that.” 

The boys exchanged delighted glances, and 
G. W. started in again. 

“Well, here’s what I want next. A new six, 
in time for the "23 model; can you do it? And 
a straight eight. Eight in line. That'll take a 
little time. Then we've got to get a light, 
short-wheelbase, low-center-of-gravity car with 
a high speed motor. Something like that old 
tin-sixty of Jim's, only better; much better. 
It’s got to be a six; we're going to wash out 
the fours this year. 

“Then I want one of you to get ready to 
work with me on that Diesel idea. If we can 
get one boiled down to motor size, and use fuel 
oil instead of gas—”’ 

While down at the D.A.C., the magnificent 
new meeting place for the players of The 
Game, every tongue was busy speculating 
upon an event that almost rocked the granite 
walls of that splendid clubhouse. 


IG Jim Wenden, twinkling of eye, big- 
voiced, grinning, had met G. W., and 
they had done something that no man had 
ever seen them do before. Jim had come strid- 
ing into the club that day and ran smack into 
G, W.; right in the middle of the great rug that 
softened the marble floor of the main hall. 
Dressed a little loudly, as usual, and with some 
gray over his temples, he had gazed down at a 
pper, slender G. W. with the same quizzical 
look that he always had for him. 

“Well, well! Here we are again! Look out 
for me, Gil; I’m going after you again!” 

“You don’t say so! What are you going to 
use for money?” 

“Cash, my boy; cash! Got some big men 
behind me now. An’ I’m going to give you a 
real run for your money!” 

G. W. frowned. “That so? Thought you 
had enough.” 

“Me? Not so you'd notice it! Not with 
something new for a motor. Wait till it comes 
out. I’m going to run those cans of yours off 
the streets! Hammer and tongs, Gil; fair an’ 
Square. An’ the devil take the hindmost!” 

“That sounds reasonable, Jim. Suppose we 
shake hands on that.” 

“Who, me? Shake hands with you?” Big 


“T’ll take a chance,” with a queer, twisted 
smile. “Once.” 

_And G. W. actually shook hands with big 
Jim Wenden. 


THE END 











Jim Wenden snorted. ‘Aw, I might hurt you.” | 
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Marvels 


conclusion is supported by recent experiments 
of Davisson and Germer, who have discovered 
that the distribution of electrons reflected from 
a nickel crystal bears a striking relationship 
to X-ray diffraction. 

In the study of the structure of atoms, at- 
tention heretofore has been directed largely 
to the electrons (planets) surrounding the 
central nucleus (sun), the latter being con- 
sidered as a closely packed mass of protons and 
electrons. But Sir Ernest Rutherford now 
tells us that the central nucleus of a radioactive 
element is in turn made up of a planetary 
system, the satellites of which consist in part 
of distorted helium atoms in quantized orbits. 


RADIO 
J. Ketty Jounson, E.E. 


Radio Engineer, Columbia University 


ROM the _ stand- 

point of the broad- 
cast listener, the year’s 
most important event in 
radio was the stand- 
ardization of frequency 
and the scientific re- 
allocation of wave 
lengths by the Federal 
Government, indicating 
the beginning of a much 
more stable era in the 
art. 

Technical develop- 
ments in broadcast re- 
ceivers have been large- 
ly in the direction of simplified operation and 
upkeep by the widespread adoption of single 
dial control and automatic power supply from 
alternating current lines. 

The incorporation of high quality electric 
phonograph units in the better type of receiver 
cabinets indicates definitely a growing demand 
for higher quality of musical entertainment. 
This has been fostered by a decided improve- 
ment in the tonal quality of the better grade 
receivers and broadcast programs. 

More important advances in the technical 
field have been the establishment of reliable, 
high speed, short wave, round-the-world serv- 
ice and improvement of transoceanic speed 
and reliability of service. 





GEOGRAPHY 
G. D. Hussarp, M.S., Pu.D. 


Professor of Geology and Geography, Oberlin College 
EOGRAPHIC ad- 


J vances in 1927 lie 
nainly in three fields: 
exploration, conserva- 
tion and construction. 
In exploration, the 
flights across the Atlantic 
to study more of the 
meteorologic conditions, 
and to learn air routes 
and test air conditions, 
are the most spectacular. 
In conservation, the boundaries and trans- 
portation of disease have been studied. The 
at pilgrimage to Mecca was safeguarded 
rom carrying cholera and plague by quar- 
antines and other sanitary measures, sponsored 
by the League of Nations. 

In economic and engineering geography, the 
Mississippi floods brought needed reconstruc- 
tive and preventive programs. Recognition of 
soils as a factor in geographic interpretation 
has taken great forward steps. British manu- 
facturers are planning, by the aid of the warm, 
SS . to recover potassium chloride and 

r salts from the Dead Sea, 
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of Progress 


(Continued from page 27) 


ASTRONOMY 
Donatp H. Menzet, Pu.D, 


Astronomer, Lick Observatory, Mt. Hamilton, Calif. 


HE astronomical 

year reported many 
important events, dis- 
coveries and advances. 
At the present writing 
seven comets had been 
found, four of them being 
new. Only one, Pons- 
Winnecke by name, came 
near enough to the earth 
to be visible to the naked 
eye. 

The eclipse of the sun, 
June 29, total for England and Norway, was, 
unfortunately, obscured in many regions by 
clouds. The total lunar eclipse of June 15 was 
studied at various observatories of the Pacific 
coast. Probably the most important result 
was the finding by Nicholson and Pettit that 
the temperature of the moon’s surface fell 
rapidly from a value a few degrees below boil- 
ing water almost to that of liquid air. 

Trumpler’s measures of Mars have given 
revised values of this planet's diameter. 
Wright’s color photographs of Venus, Mars, 
Jupiter, and Saturn reveal much about their 
surface and atmosphere and lead to important 
conclusions regarding their nature and con- 
stitution. Coblentz, Lampland, and Menzel 
find their earlier estimates of the Martian 
temperature confirmed and that the warmer 
portions of the planet are above freezing. 

Hubble’s researches upon the number and 
distribution of the extra-galactic nebulae have 
led to interesting ideas regarding the structure 
and extent of the visible universe. 

The recent establishment of large telescopes 
in South Africa, by Harvard, Yale, and Michi- 
gan promises that we shall soon know much 
more about the southern stars. 


METALLURGY 
Rospert J. McKay, B.S. 


Superintendent, Technical. Service, International 
Nickel Company 


HE outstanding 
"i eee ad- 
vances of 1927 have 
been useful applications 
of research of former 
years. 

Aluminum alloys, 
virtually as light as alu- 
minum and almost as 
strong as steel, were per- 
fected, making all-metal 
airplanes practical. 

New alloys of iron 
and steel improve the 
resistance to rust and in some cases the 
strength and ease of working. 

Laboratory research has proved that cor- 
rosion and failure under repeated stress (in- 
accurately called crystallization) depend on 
each other. The X-ray has become a useful 
tool in exploring the internal makeup of metals. 

Scientific control has improved in electro- 
plating processes, making nickel and other 
protective plating more impenetrable. An 
outstanding case is the lasting and beautiful 
chromium finish on nickel plate now becoming 
common on automobile radiators and plumb- 
ing fixtures. 

New alloys several hundred times more 
responsive to magnetic influence than the soft 
irons formerly used increase the speed of wire 
messages enormously. 

Steel building and airplane structures joined 
entirely by welding have become practical. 

In the copper industry study of single 
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in 1927 


crystals and pure metal points improved 
electrical conductance. 

Alloying nickel with cast iron improve 
exact machining of automobile cylinders, g 
produced a much improved steel mill roll 

These advances point to future building of 
lighter, stronger, more efficient machinery of 
all types. 


AUTOMOTIVE 
ENGINEERING 


ALFRED REEVES 


General Manager, National Automobile 
Chamber of Commerce 


ECENT advances 
in the engineering 
of motor vehicles haye 
been largely jp 
economical per. 
formance. Better fuel 
economy is being re 
alized through the 
building of engines 
with smaller com. 
bustion chambers, 
giving higher com. 
pression of the combustible mixture, made 
possible by the now general availability of 
“antiknock”’ gasolines. 

The now general application of gasoline 
strainers and air cleaners has contributed to 
freedom from combustion troubles and helped 
to better utilize the power in the fuel. 

Similarly oil filters and oil purifying systems 
have reduced the waste of lubricating oil 
which heretofore has been discarded because 
of its pollution. 

Increasing use of rubber cushioning devices 
in engine mountings, spring shackles, ete, 
by minimizing shocks and reducing vibration, 
are making cars ride easier and last longer. 

Reduction of weight by scientific design and 
the use of alloys of greater strength for given 
dimensions is adding to the gasoline mileage 
by reducing the dead load carried, and this 
with lowered centers of gravity is making 
higher speeds possible with safety and comfort. 


CHEMISTRY 


ArtTuur D. LitTLe 
Noted Engineering Chemist and Inventor 


MONG the year’s 

important con- 

tributions in chemical 
research are: 

The production from 
water gas of methanol 
and a whole series of 
gaseous, liquid, and solid 
hydrocarbons from 
methane to paraffin. 

The active work to- 
ward the synthesis of 
rubber, tying this in 
with the chemistry of 
petroleum. 

The discovery that it 
is possible to electro- 
plate rubber from its emulsion. 

The recent adaptation of solidified carbon 
dioxide gas to such -contrasted purposes as 
refrigeration and fire fighting. 

The development of anti-oxidants by means 
of which the life of rubber tires and other 
articles is greatly prolonged. 

The utilization of gaseous ethylene and 
propylene in anaesthesia in place of ether and 
the use of ethylene for ripening fruits. 

The rapid expansion of the manufacture of 
artificial silk from cellulose acetate and the 
utilization of cellulose acetate in powdered 
form as a molding plastic. 
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Three Captains 


(Continued from page 30) 


red below, muddy yellow above. Soot streaked 
her upperworkings. Broken glass disfigured 
her squat pilot house. Upon her dirty decks 
she carried an ugly cargo of scrap iron, out- 
worn machinery, junk. Oily smoke from her 
short, warped funnel spread like an unclean 
blanket over her sides. “a 

“Faith, and what’s that thing afloat? 
Captain Michael grunted. “It’s indecent, 
such a creature on clean water.” 

A man in untidy clothes appeared on her 
dingy bridge as she came alongside. His oily 
face startled Michael. It was young Will 
Harrison; not so young any more, in his 
thirties at least. But he looked like his mother 

ill. 
e eThat’s the lad from Gary,’ Donley ex- 
plained at McCarty’s elbow. “Beachcomber. 


| They say he’s making money.” 


“Harrison’s his name?”’ McCarty asked. 

“Aye. Carries junk, fish, any old thing. 
Grand Haven to Chicago. Anywheres. Two 
in his crew, engineer and a deck hand.” 

McCarty made out her name in dingy white 
across the rail. 

“Qstrich,’ he read, “of Michigan City. 
Should be a law against such disgraces,” he 
commented. 


HE Wells Street bridge tender rang his 

bell. The great span began to lift and 
the red nose of a freighter poked out of the 
north branch of the river, where oil storage 
tanks line the bank. 

Michael recognized this vessel. It was the 
Salem, his brother’s ship. She moved with 
ponderous ease. Her bow seemed to turn up 
disdainfully as she came abeam the disrepu- 
table Ostrich. The “trust” and the tramp 
passed without speaking. With unruffled 
dignity the Salem swung lakeward and the 
Clark Street bell rang for her passing. 

Captain Michael first thought of retiring to 
his pilot house when his brother’s craft came 
into sight; pride prevented it. He leaned 
stifly against the rail, appraising Captain 
Joe’s command. Joe stood on the bridge, eyes 
turned to the channel ahead, hand on the 
signal control, oblivious to all the fire tugs in 
the world. Mike realized that his brother was 
grayer than when he saw him last. He wore a 
blue cap with patent leather visor, and a blue 
serge suit neat as Mike’s own. He was en- 
tirely at ease on his high bridge. There was 
confidence in his pose, his sharp profile bore a 
look of capable security. 


HE Salem lay low in the water, indicating 

that her tanks were full. She was bound 
down the Lakes, to Detroit or Cleveland, or 
the Welland Canal or the St. Lawrence and 
Canadian ports. Her stern swung sharply and 
she pointed her bow toward open water. 

“Neat vessel,” said Donley. 

“Humph!”’ responded his captain. 

Michael climbed sulkily the short ladder to 
the river bank, where an old brick building 
housed the alarm instruments and the bunk 
room. He sat down gloomily at the desk in his 
own quarters. Helen’s boy was a_beach- 
comber, eh? Poor business for a decent wo- 
man’s son, if anybody were to ask him. At 
least Joe looked like a captain. 

“Blast him!” he grumbled. “I’ve a pity 
for them as sails under him.” He scowled at 
the inky blotter. “And her lad owns the 
Ostrich, does he? Ill remember that name. 
Blast ’em both!” 

He kicked back his chair just at six o’clock 
and crossed to the window. He observed that 
the air was cooling. It would be a pleasant 
evening for late August. Suddenly the noise 
in the squad room ceased. 

The tiny steel teeth of the joker alarm in- 
strument were biting out a message. Three 
dots. Then seven. 
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Three Captains 


(Continued from page 115) 


Michael jerked open the door. Already 
Donley was leaning over the alarm, his ear to 
the telephone receiver. 

“River mouth coast guards report a 
steamer on fire ten miles north by northeast 
from their station,’ the alarm operator 
reported. 

“Go!” screamed Captain Michael. 

His heavy right hand jammed down on the 
black telegraph key. His thumb pushed open 


the connection, his first finger rattled on the | 
key: three curt fives, then his signature, three- 
seven. In the language of the alarm system | 


the instrument reported: “ Fire Tug 37 is on its 
way to a fire.” 

Stoker, pilot, marine engineer and nine 
howling firemen were charging down the steps. 
Captain Michael ran at their heels. ° 

“Cast off!” he was shouting. “Out of my 
way, Donley!” 


HE river front echoed with the hideous 

cry of Engine 37. Three long, horrible 
screams shrilled out of the brass siren throat. 
Bridge tenders set off their warning bells. 
Already the Clark Street bridge lifted its two 
wings like supplicating arms. The Dearborn 
jackknife was rising. State Street bridge 
trembled. The last incautious car hurried over 
the Boulevard bascule. 

Captain Michael, on the bridge beside the 
pilot, glowered at the river. An ugly spot ob- 
structed it just ahead. The Ostrich, her deck 
load discharged at some up-river wharf, was 
ploughing back to open lake. 

“If he don’t duck,” Mike counseled the 
pilot, “run over him!” 

To landward of the north pier, the ragged 
Ostrich drew aside and took the imperious 
swells of Engine 37. Mike saw young Har- 
rison’s face indistinctly through the glass of 
his pilot house. The captain scowled. Well, he 
had made him stand aside. Stand aside as 
humbly as Joe had. The bow of the ‘ire tug 
passed the end of the north breakwater. 

“Looka!”’ cried the pilot. 

Far out on the dim evening horizon, a long 
blot of thick, oily smoke lay against the sky. 
A mile ahead of the tug the boat of the river 
mouth coast guard crew bobbed out to rescue. 

“Put ‘em behind us,” ordered Michael 
McCarty. 

“Aye, in six mile or seven. Not a-fore 
that.” ; 

The mighty engines of the fire tug grumbled. 
Already the crew had gathered forward. 
Donley, on the gun turret, cursed apatheti- 
cally. Cohen and O'Day were hauling hose 
lines out of the lockers. 

“Looka!”’ said the pilot. ‘That life-savin’ 
boat.” ; 


HE small craft of the coast guard was 

turning deliberately upon the water. 
Its crew, mere black spots under the gray 
evening sky, were stirring excitedly. 

“What ails ’em?’’ Michael demanded. 

“Engine trouble, I'd guess.”” The tug bore 
down on the coast guardsmen. “They’re 
signallin’.” 

“Humph!” 

“Stop?” 

**What for?” 

“To pick ’em up.” 

“They've oars. We can’t spare the time.” 

**Looka,”’ the pilot said. 

Under the blot of smoke, which had spread 
astoundingly inthe past five minutes, shone a 
surly red glare. Eastward the sky darkened. 
Over the low western shore, the afterglow 
faded from burnt orange into brown, from 
brown to gray. The northeast wind puffed 
harder. The surface of Lake Michigan stirred 
into cat squalls. From the bulge of smoke, 
now five miles ahead, grew a long tail, like a 
dirty comet. (Continued on page 117) 
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_ a : 
Three Captains 


(Continued from page 116) 


“Smell it?” asked the pilot. 

Captain Michael nodded. He had a nose for 
smoke, better than the pilot’s. He’d smelled 
it for five minutes. He stepped out to the 
bridge and called Donley. The wind struck 
him sharply. ; 

“Four lines,” ordered the captain, “couple 
o’ lengths apiece. And a boat line, one length 
on it. Set up tripod on deck. Put Swensen on 
forward gun, Burmeister on other. Cork and 
Cohen take boat lines. Set tripods fast to 
deck. That leaves four men on other lines. 
One apiece.” —— 

“Me?” asked the senior pipeman. 

“You keep an eye on em. Put water where 
water’s needed. Stir out that engineer. Tell 
him what we got to have.” 

“Tt’s a bad “un,” said Donley. 

He looked forward, hanging to the bridge 
ladder. Dusk lay like fog on the lake. Straight 
ahead, crimson, orange, umber, carmine and 
scarlet, an angry splotch of fire thrust out of 
the black water of the lake. It was only three 
miles off. 

“You?” Donley asked suddenly. “ Where'll 
you be?” 

“Me?” answered Mike. “I'll go aboard 


her.’ 

“Aboard? We're running right up to that 
blasted thing?” 

Captain Michael did not trouble to reply. 


“TF THEY’S a foothold aboard, I'll call for 

the lines. The four. Send ‘em over 
and I'll place “em. Keep the boat hose on its 
tripod. Give it to ’er with the guns. Tell 
the engineer we got to have water. Twenty 
thousand a minute. When we run alongside, 
be ready to make fast.” 

“Y’ got a poor idee,” the senior pipeman 
replied, and swung down the ladder. “Out, 
ye lazy apes!”’ he bellowed. “It’s a job of 
work!” 

“Run alongside,” Mike commanded the 
pilot. 

“Can't, sir.” 

“Can't? Give me the wheel!”’ 

“Til try,” the pilot agreed morosely, “try 
it myself.” 

The sharp odor of burning oil slanted across 
the fire tug. Stray gusts of heat, flung a half 
mile, plastered against Mike's hard face. 

“Are you backin’ up?” he cried over his 
shoulder. “Or is maybe the engineer sewin’ 
on his buttons? Ain't they any decent speed 
left in her?”’ 

“Til slide around to wind’ard. Looka! 
Men, fore and aft! Fire ’midship!”’ 

“It’s coal oil,” Captain Michael answered. 
“For'ard, on the off side. Looks easiest there.” 

“Nothin’s easy!”’ the pilot contradicted. 


IGURES of sailors were outlined mo- 

mentarily against the burning tanker’s 
pilot house. Other figures, far aft, were labor- 
ing on the roof of the cabin about the life raft. 
On the deck of the tug, Pipeman Swensen 
climbed the four iron steps to the forward gun. 
He tipped its jowly muzzle up and down, 
twisted it experimentally, dropped his hand to 
the trigger. 

Captain Michael observed him, then stared 
ahead, scowling. He just had recognized this 
vessel. He might have known it. She had just 
passed him in the river, hadn't she? He 
scowled again, and put up his hand uncertainly 
and wiped his dry mouth. 

“It’s her!” he grunted. 

“Know her?” the pilot asked. 

“The Salem,” Captain Michael answered, 
and shut his lips tight. 

Joe McCarty’s tanker was ablaze just aft of 
amidship, over a hundred feet of her length, on 
port and starboard sides. She was rolling 
gracelessly in the rising seas. Flaming oil 
flowed over her 
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Three Captains 


(Continued from page 117) 


deck and spurted far out upon the dark water. 

“‘ Alongside,” commanded Captain Michael, 
“alongside to win’ard. And draw up close 
forward. Best slow down.” 

Immense bursts of heat erupted from the 
tanker and thrashed across the bridge of 
Engine 37. Captain Michael turned up the 
rubber collar of his slicker and ducked his 
head stubbornly into it. The heat found its 
way past his leather helmet, bit persistently at 
his ears. The tug was swinging in a circle. 
It passed broadside to the flaming vessel. 

“Go slow,” commanded Captain Michael. 

He squared his shoulders. What difference 
whose boat this was? He felt satisfaction. 
He’d show Joe McCarty now! Joe was needing 
help after all these years, eh? Needing help 
from the fire department. Well, he'd show him 
now who was the better man. He descended 
the short ladder to the main deck. Donley 
ran toward him. 

“Turn loose?” 


APTAIN MICHAEL nodded. He saw that 
his crew already had dropped behind the 
scanty protection that the sides gave against 
heat. Only the brass tips of four nozzles thrust 
over the edge. On their exposed turrets 
Swensen and Burmeister shielded their faces. 
Captain Michael flung a leg over the rail, 
ready to leap. The bow of the tanker lay only 
seventy-five feet ahead. Flaming oil spurted 
overside. The blaze, like a huge torch, cast 
water and wood and steel into grotesque 
illumination. He saw half a dozen men 
crowding into the peak, impatient for rescue. 
Behind him, on the deck of his tug, there 
sounded a mighty rumble, and from the muzzle 
of Swensen’s cannon there shot a gray white 
column of water, thick as an elephant’s leg. 
Straight, defying gravity with its very speed, 
it hurled its tons of wet ammunition at the 
fire. The red-hot steel plates of the Salem 
crackled as the water hit them. Black smoke, 
rolling upward, wrapped itself about the tug. 
The water pounded through it. Flame re- 
appeared. 

The boat lay only thirty feet off now. 
Captain Michael, one leg still overside, leaned 
against the heat. Like a rock wall it was. 

Ten feet. The high side of the vessel 
shielded him somewhat. Smoke in waves 
rolled down upon him. He choked. Then, 
from the rail of the Salem high above, a man 
leaped unexpectedly to the deck of the fire 
tug. 

He fell. A stout hempen line wriggled 
down the side. Captain Michael caught it, 
made it fast. The pilot backed water. 

A second sailor slid the line. His face was 
bloody. 

‘Puttin’ over the mate,” “He's 
burnt.” 


he shouted. 


he cried. 


MAN’S body appeared at the upper 

rail. It hung limply for a second, hands 
from above supporting it. Hazardously the 
immobile shape dangled with ten fathoms of 
cold water under it, and the sides of the 
vessels pulling apart. The captain reached up- 
ward and gripped the man’s ankles. He felt 
sudden weight and fell with the body atop 


im. 
“Tend him!” he yelled to the bloody sailor. 
Two men slid the rope. Then another. 
“I’m second officer, sir!’’ the last one 

shouted. “Best get away. Whole thing’s like 

to go any minute. All down from there. . 
**Where’s the rest?”’ 

“Aft. Engine and fire room crew. Getting 
out the raft. Four men killed. Third officer 
and three deck hands. Blown over!” 

“‘Where’s your captain?” 

Aft on the tanker the life raft thrashed into 
the water. Men slid its lines. It put off. 

“I say, where's (Continued on page 119) 
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Three Captains 


(Continued from page 118) 


your captain?” Michael McCarty cried again. 

“Got away. Jumped!” 

“Left you on? Jumped? Left you aboard?” 

“You said it!” ; 

A long second Michael McCarty stared 
angrily at him. Then for the first time in 
thirty years he spoke in defense of his brother. 

“That’s a lie!” he shouted huskily, and hand 
over hand he went up the rope and over the 

e. 

i a Silver Donley ran forward, bellowing. 
Three men with nozzles charged at his heels. 
The forward gun still slashed at the fire. The 
other, out of range, had ceased to throw water. 
The boat hose, on its tripod, flung its two thou- 
sand gallons a minute in a high are. 

“The old man’s over!” Free Silver Donley 
cried. 


APTAIN MICHAEL McCARTY, alone on 
the forward deck of his brother’s vessel, 
dropped behind the protection of a ventilator, 
then dashed once more into the heat. His 
hands blistered through his gloves as he 
ipped the iron ladder to the bridge. Glass 
from the pilot house windows rattled down 
upon him. He crawled around the bridge. No 
one here. No one in the pilot house. No one 
in the chart room. No one in the officers’ 
quarters—he tried the three doors, explored 
blindly. 

Captain jumped before the crew was off? 
Joe, a McCarty? 

“Tt’s a lie,” he muttered. 

He crawled out to the torture of the bridge 
and slid to the deck. Something seemed 
wrong. He looked about uncertainly. Then 
he saw. His own boat was drifting. The line 
that held her to the Salem was broken. She 
lay fifty yards off. Free, but still pouring 
water. Seven hearty streams played on the 


tanker blazed, ignoring them. 

“Line busted, eh?” 

Captain Michael straightened up, consider- 
ing his predicament. He was cut off, all right. 
And still no sign of Joe. Best get back to his 
own boat. But how? 

“All up to Donley,” he muttered, “leave it 
to him. If he’s a decent fireman... .” 

He stopped, tried to run. With a roar that 
resounded down the lake, a new tank exploded. 
Iron plates ripped off. A flaming geyser 
erupted into the windy sky. A thousand 
gallons of oil burst into the air, spattered 
Engine 37 with fire, burned in wide rolling 
patches on the surface of the water. 

Engine 37, one deck house ablaze, pulled 
back her streams from the vessel she had come 
to save and turned them upon herself. 


ICHAEL McCARTY lay still an agonizing 

moment, far forward in the peak where 

the force of the blast had flung him. Then he 

rolled over and over, smothering fire from his 
slicker. 

“An’ by all the holy hydrants where’s Joe 
at now?” he demanded. 

He crawled back toward the bridge. A black 
gaping doorway below the pilot house spat out 
smoke like a chimney. He reached over the 
wash board. Breathless in there. A. stair 
- ._. Companionway to the crew’s quarters? 

“Hey!” he shouted. “Hey, Joe!” 

He choked. What good was shouting? A 
throaty, savage chorus rose from the four 
blazing tanks. He felt his head sagging. 
Again he crawled forward, into the scant pro- 
tection of the observation. Better here. 

He rubbed his smarting eyes. Doubt 
tempted him for the first time. Perhaps that 
officer was right with his filthy accusation; 
Joe might have left his crew. . 

“It’s a lie,” he mumbled. 

But where was his own boat? 

He saw two boats 


—— 





(Continued on page 120) 
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Three Captains 


(Continued from page 119) 


out there in smoke. His own and another, a 
small, impudent craft with a gilded spread 
eagle on her pilot house; at the side of her 
stack a tall white “G.” The Great Lakes 
Towing Corporation, that meant. A tug. She 
had put two small hose lines into action. And 
Engine 37 had crowded closer again. 

She was still aflame. Her light lines still 
played on her own upper workings, but the 
force of two guns and the great boat hose she 
flung once more at the Salem. Captain 
Michael crawled back toward the fire. 

“Joe!”’ he shouted huskily. 

The black doorway to the crew’s quarters 
still spouted smoke. His hand pawed over the 
wash board. 

*Joe!”’ 

Hugging the bulkhead, he let his feet down 
= ladder. Cooler here. Cooler, but not 
cool. 

“Hey, Joe! Blast you, where you at?” 

He climbed down three steps. Five. Nine. 
He felt solid decking under foot at last. And 
something moving. Something that clawed 
at his ankle. He reached over. A man, all 
right. 


‘te floor pitched, and he sprawled on 
his face. The boards were hot under 
his seasoned skin. Smoke stuffed his nostrils, 
made his head dance. He crawled up to his 
knees. A hoarse voice, close by, spoke through 
the tumult of fire. 

“Need a hand . . leg’s broke. . . . 

Captain Michael heard him unemotionally. 
This was Joe, asking for help. He gripped his 
brother’s body and hoisted it awkwardly to his 
shoulder. A spasm of coughing overcame him. 
Have to get out of this. Get out quick. 

He felt for the ladder. Joe had put on 
weight these years. Mike’s boot fumbled at 
the bottom step . . . up! 

A breath of cooler air struck his face, then 
an immense pelting heat. He tumbled out 
through the companionway. 

He was dragging Joe to the open deck when 
another tank ripped off its top. Flame threw 
its red arms about them, hurled them forward 
into the peak. Captain Mike’s head brought 
up violently this time against a hot steel 
plate. Captain Joe dropped across him. The 
blaze cast lake and sky into illumination, 
poured its light down on Mike’s sooty face. 

“You!” Captain Joe grunted. “ You, Mike? 
Hang you, what you doin’ here? Git out! 
It’s too hot, git out quick!” 

Mike moaned. Captain Joe stared uncom- 
prehendingly at him. His brother here, on the 
deck of the Salem. Knocked out. And his own 
leg useless. Well . a 

“Come on, Mike, git a move!” he ordered. 


” 


ITH difficulty and a weak oath, Joe 

dragged his weight from Mike’s limp 
body. He could see three craft out on the 
lurid water. Engine 37, Mike’s command, was 
blazing vigorously. That to port was a Great 
Lakes tug afire bow to stern. Three ship 
lengths off, a white speck in the glare, a tiny 
boat from the United States coast guard 
struggled impotently, under oars, to free itself 
from the menace of a burning lake. 

“Guess we're done for,” Joe said, “guess 
both McCartys is done for.”’ 

He moved painfully, tried to sit up. He had 
heard a new sound through the how] of flame. 
Another boat approached, shrieking its 
whistle. An ugly, cumbersome craft. A mo- 
ment it deliberated at the edge of the blazing 
patch of oil, then came on. It bore down 
recklessly upon the tanker. 

Mike stirred. His lips moved. “It’s a lie!” 
he muttered. 

“Sure,” Joe answered, “all this is hes. 
Things like this don’t happen. . " 

His disintegrat- (Continued on page 121) 
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face of the lake. Her wooden sides, that 
seemed soaked with tar, made rich fuel for a © - The top — on this 
page is the Day-Fan Junior, 


hungry fire. Joe squeezed shut his eyes, opened 
a six tube receiver, which at 


them again. 
He saw the Great Lakes Corporation tug ; 
standing by at two hundred yards, her crew $65.00 is one of the out- 
still battling flames upon her own deck. Only standing tone achievements !n 
wee hanes aa nose toward the radio. The two other pictures 
new fire. She pointed boat line, water guns and v- y i a 
four brass nozzles at the disreputable little , show Day-Fan’s electric re 
craft on which the brothers McCarty lay. The ceivers, the De Luxe Model that 
first blow of the forward cannon ripped holes uses a motor and generator for 
—— the rotted upper Se. é radio current, the Day Cee 6 that 
ere was a commotion ow. An engineer > ; ; 
leaped. up to the deck, crying: uses AC tubes. With either of 
“Water over the grates!” these you just plug into the light 
“Got to come close,” the grimy captain socket and listen—and what you 
get is like opening the door of the 
broadcasting station while the 
program is on. Single Dial Con- 
trol—of course. 


yelled to Donley on Engine 37, “need a line 
. . . guess we're sinking... . ” 
The fire tug pulled alongside. 
Captain Michael McCarty lay on the 
In all the maze of radio claims and counter- 
claims, when you wonder what radio to buy, 
here are two things to do. First, notice which 
receiver the broadcasting stations themselves 


blistered deck of his own fire tug when con- 
sciousness came back to him. The great long- 
use for their listening. "They ought to know all 
No 
ne 


Nee ee ||\* tt? 





| a. me 


Mike grunted. Joe was all right. Let him stay 
where he was. It wasn’t Joe interested him 
most right now. 

That fellow standing down in the stern 
looked like young Harrison the beachcomber, 
if he knew his own eyes. W hat was he doing Licensed under R. C. A. Patents. One | 
here on Engine 37? Watching a boat sink, | Dial Control Licensed under U. S. 


armed sailor Joe was stretched out beside him. 
there is to know about receivers. Second, go to 
a Day-Fan dealer and hear a Day-Fan. 


apparently. The Ostrich, eh? Must be. Well, | Patent 1,014,002. DAY-FAN ELECTRIC COMPANY 
good riddance. 


“That’s the man as hauled us both off,” DEPT. P.S. 5 DAYTON, OHIO 
Joe volunteered. 


“Him?” & 


“Looka!” cried the pilot. Thecoupon will bring you 
fuller information about all 














DayeFan Electric Co., Dept. P. S. 5, Dayton, O. 










































- HE blazing Salem lay upon her side, some the Day-Fan Models. Send me) — he er ae ts 
. * distance off. Her bow pitched upward | . * . i Slat, sesahnasachicidinedicd cemeuean 
ref just at the pilot’s cry, her fantail stern dipped | 1¢ NOW. You will never have ao. 
eh. under. She swung in an are and the bow | to wonder again what radio po uaa Pe aaa 
ith lifted higher. With scant ceremony she slid will serve you best. cece cccce secccose MOE. cc ccccccccecceseos 
down by the stern. More oil poured out upon 
id the distraught water and blazed fitfully. ; 
es The Great Lakes tug circled about beyond 
ect range. Near by, with a life raft in tow, floated e 
te the persistent small boat of the river coast 
as crew. 
“Aye, it’s her boy,” Mike was telling Joe 4 
cz | | ten minutes later. ‘ tament Control 
ay “A good lad,”’ said Joe. AMPERITE is the only setf-variable filament control. 
er _ Aye, seems like it,’’ Mike responded. Automatically does the work of hand rheostats and deli- 
ef. ’ cate meters Proved for6 years. Specified in every circuit. 
Donley halted before them. Entirely different from filament resistors. Accept 
| “That man Harrison feels bad, losin’ his a FREED Awe ie Bou? Special 
-4 boat? . ..” of the season’s best circuits g® Proposition for 
om “A poor thing to feel bad over,” Michael AP a © ye ay oe. potas . Dealers 
id answered. “Clean water’s a lot better off > ee (Od, RADIALL COMPANY CONS © cP eyo ~~, - oe 
in. | thout a disgrace like that. But he’s a right Be ad 7q DY 
a good man. I’ll make a fireman out of him.” E ey as 
uA what?” growled his brother. a wee Bs “Build your own with ‘RASCO’ Parts” 
- A fireman. (Continued on page 122) The "SELF- ADJU. STIN G” { Radio Specialty Co., 96-P Park Place, New York, N.Y. 
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That sure makes f 
it a real sete 





Your detector tube is delivering 
clear, true tones and to get the 
most from your radio you must 
amplify them without distortion. 
The real method of amplifying 
is with fine audio transformers, 
and Modern Type M Transform- 
ers are of the finest yet developed. 
They can be installed in your set. 
Write for circuit diagrams. 





Type M Transformers 


Priced $8.00 to $10.00 
for various stages 





Real radio enjoyment depends on constant, 
quiet ““B” current. A Modern ‘‘B” Compact 
will operate your set successfully and with 
real satisfaction. 














Modern Electric Mfg. Co. 
Toledo, Ohio. PS1 


enclose 2c stamp. Please send booklet checked. 


O Type M Circuits 
© =Proper operation of ‘‘B’* power unit 
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Three Captains 


(Continued from page 121) 


Joe shifted his whole leg. 

“That you will not. It’s a seaman the boy 
is. Ill give him my.own recommend. The 
‘trust’ needs men like him.” 

“And if the fire department don’t, Joe 
McCarty! Would you go stealin’ a fireman to 
make a dirty sailor?” 

The brothers McCarty glared one at another. 
Joe spoke first, rapidly, as if to rid his tongue 
of a duty. 

“I forgot to say it afore. Thanks to you for 
draggin’ me out o’ the hole. I was down to 
see if the crew was all safe.” 

“Yeh, I guessed that. 
jump.” 

“Thanks to you,”’ Joe repeated, “and now 
- hanged if you'll make a fireman out o’ her 

2 Fe 

“Wait a minute,” Michael said. He 
motioned down the deck to the untidy captain 


Knew you didn’t 


of the disreputable Ostrich. “‘Hey, you!” he 


called hoarsely. ‘‘Come here.” 
“Me?” young Harrison asked. 


? HO else? We was talkin’, me and me 
brother. I’ve a job. for you in the 
fire business.” 

“You're a_ sailor,” Joe spoke shortly, 
“would you give up the Lakes? I'll see you 
get a good berth.” 

“The fire business? In Chicago?” young 
Harrison answered. ““No. . . . ” 

“He’s a seaman,” Joe repeated obstinately, 
‘he goes on the fleet.” 

“No,” Harrison disagreed, “no, Michigan 
City’s my home port. I can get a gas boat 
there.” 

“A gas boat?” Joe cried. ‘‘And for what?” 

“It’s like this,’ Harrison explained. “I got 
to stay in Michigan City. I got a girl there. 
There's two other fellows want to marry her. 
They can’t call on her often, jobs don’t give 
"em the time. Me, I see her every evening. 
I'll marry her. These two don’t know it yet. 
They're brothers, always fightin’ it out between 
themselves. Don’t know anything about me.” 

He drew back quickly. 

““What’s that?”’ he asked. 

“T say thank you for luggin’ us off, and now 
get out!”’ Joe said harshly. 

“Aye, get out!” his brother added. 

“‘He’s a poor captain,” Joe said, when the 
other was gone. “Whoever saw a decent 
sailor not carin’ any more for his clean looks 
than that?” 

“A poor fireman,”’ Michael agreed, “firemen 
got to be neat.” 

“His father’s son,’’ Joe answered. 


Coming N ext Month 


@ First Installment of “The Movie Maker,” 
a thrilling novel of the films. 


@‘Is Telepathy the Bunk?’ 
about thought transmission. 


@‘‘Why We Can’t Fly Straight Up,”’ a dis- 
cussion of the problems of the helicopter. 


q@“A Dozen Ways to Get Rich,” the great 
opportunities offered American inventors. 


The truth 


q@ ‘What Amateurs Have Done for Radio,” 
an unusual story of human accomplish- 
ment. 


@‘‘Can We Breed Better Men?’’ What the 
laws of heredity mean to the human race. 


@ “Dodging Death on the Wires,” a dra- 
matic story of the perilous work of tele- 
phone linemen. 





Start the New Year Right 


Own a typewriter and write like a business 
Save time. Keep carbons of important letters, 


New Low Prices Now on All 
Standard Makes 


Get your favorite machine at a 
saving of 40% to 60%. Late 
model Underwoods, Royals, 
L. C. Smiths, Remingtons, 
remanufactured like new from 
top to bottom. 5-year guaran- 
tee. 10 days free trial. 
Sold direct on EZ monthly payments. 


Nothing Else Like This in All the 
World! 
We, exclusively, can supply the remanufactured 
Underwood equipped with RESTORO, the 
automatic ribbon inker that makes one ribbon 
last a year in busy office. FREE on Under. 
woods. 

Write Today for Bargain Catalog 
YOUNG TYPEWRITER COMPANY 
Typewriter Headquarters 
654 W. Randolph Street Dept. 1421, CHICAGO 























PLUMBING - HEATING 


WATER SYSTEMS 


SAVE UP TO 40% 
Wonderful Lede gy 
of, plombing and b heating op 
fag ‘plants and tatares end 
water systems at big savings, 

install Them Yourself 
Serle 


wants and mail us a 
sketch of your rooms, —_ 


=— SEND FOR PRICE List 
B. KAROL & SONS CO., 800-8 So. Kedzie, Chicags 









§//] CAMPERS AND TOURISTS: 


— fF Here is the very thing for you; 
IPL campers tell us that this is the 

’ greatest weapon to be had where fire arm 
\4 
Vi 


of boys are made happy 
Zip-Zip Shooter. If your 
Genter happens not to have 


y r $1.00. Send s . 
Automatic Rubber Co., gia 
Dept. B.B., Columbia,S.C. 





Sport Bodies for Fords 


at FACTORY PRICES! 
This 
$39 5) 
Prime rs 


Write for Bookla 
A-10 Showing Other 
Models. 








Print YourOwn 


Cards, stationery, labels, paper, 

circulars, tags, menus, book ete. 

Save money and time, cut costia 

half. Sold direct from factory. 

, Pays for itself in a short time. 

Sey Complete Outfits, $8.65 1 

tH Job Press, $11, $29; Rotary $1 

Priat for Others, 

All easy, rules sent. Write for 

catalog of presses, type, paper, 

cards, envelopes, paper 


cutters. 
The Kelsey Co., P-33, Meriden, Cons. 

























CLEAR $150 "5300 


H ne 
big money 
batteri 

easi 











The Midget 
“‘Five-in-One”’ Slide Rule 
is a combination Mannheim 











CO.. Stuart. Florida 
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ght F hiesteshipe on Wheels 


man, 
tters, (Continued from page 18) 


: car was lifted from the trucks about four 
inches. By screw jacks in the bedplate casting 
of the foundation, it was brought up until it 
with the similar casting of the gun 
and the load of the car rested upon it. The 
were then moved to either side of the 


girders | : 
f th k, | I fi 
fe gun to recoil, Screw jacks were placed HIGH IN PUBLIC FAVOR 





e 
car, 








he under the heels of the girders to prevent side i 
sway and the 100-ton jacks removed, allowing In the air, where dependability is all important, and in the home, where 
ured the whole weight of the gun car to rest on the quality is so vital, the Victoreen Super merits unquestioned leadership. 
the foundation and rear jacks. ; Listen to a Victoreen Super for just one moment, and you will easily recognize 
vs Now we could fire at our maximum eleva- the tonal superiority over what has been called good reception! Build a Vic- 
tion, forty-three degrees, and our maximum toreen Super and learn, first hand, of its great simplicity and reliability. Learn 
44,000 yards, from any place in France why thousands and thousands of Victoreen enthusiasts eagerly watch for new 
where there was a railroad track, twenty hours developments which they consider authentic steps in the progress of Radio. 
AGO after receiving our orders. There is a new thrill for you in the new Victoreen A.C. Receiver. Send 


today for 1928 blue prints of the new hook-up. 





ITHOUT ever seeing a German long- 
range gun we had worked out a carriage 


similar to theirs, but better. For before their 
could fire, they had to be demounted VICTOREEN 112 


= railroad carriages and mounted upon AUDIO TRANSFORMER UNIT 
turntable arrangements that took two weeks 
to build. We could follow behind an advancing 
army, firing if necessary direct from the tracks 

to 23,000 yards without waiting to dig the 
pit foundation. 

Besides five gun cars our fleet would necd: 

Six consolidation locomotives. 

Ten ammunition cars. 

Fifteen berthing cars for the crews to sleep in, 

Six construction cars. 

Five each: kitchen cars, headquarters cars, 
fuel cars, workshop cars, construction cars 
with cranes, and sand and log cars carrying 
pit foundation material. 

For the central command the executive 
officer’s car 7 be vay eg fs eee. 
That was where I wanted to be. ad as 
for the job and on February 19, 1918, Admiral The GEORGE W. WALKER CO. 
Benson ordered ~~ . ne pen —Npe unease Merchandisers of Victoreen Radio Products 
of Navigation and Ordnance with regard to P 
the eanhling of the personnel and material 2825 Chester Avenue Cleveland, Ohio 
for purposes of training previous to departure 
from this country.”” The “previous to depar- 
ture from this country” part didn’t trouble me 
abit. I was going to stick to those battleships 
on wheels like a barnacle until we made port 


on the Western Front. 


M* FIRST job was supposedly to ship 
crews: the real job was to pick crevs. 


This unit is worthy of its place in the Victoreen 
Circuit and renders a marvelous offering in tonal 
quality—presenting all the intimate naturalness 
of the original program. 


EY steed SB || 


Designed to handle up to 475 volts of B bat- 
tery supply, this unit is especially adapted to the 
Western Electric cone speaker or similar types. 
The transformer consists of two stages of Audio 
amplification in one case and is designed for use 
with two 112 power tubes. 


Retail Price $22.00 Each © 
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Doklet We did our best to keep the expedition secret, 

Other but the news spread that we were taking the 
most powerful guns to the hottest sectors, and 

10i8 20,000 officers and men begged to go—and 

a we could take only thirty officers and 500 men! 

n Not many of those could be regular Navy 

| men, for the Navy had other jobs and too few 

cote “old salts” to go around. I picked most of my 

i force from: the Naval Reserve, men who had 

_— little or no experience with guns, but were in- 

sia. telligent and enthusiastic and eager for a crack a 

~ atthe Boche. I had been supervising the Navy of Sizes |? ae _ <a 
target ranges where these men were being 2 to 30 H-P. i "7S Build and Fly a 3-ft. Model of 





taught to shoot revolvers, rifles and machine 
guns, and the idea came to me: “A man who's 

with a small arm will be better with a 
ig gun than a man who has never fired at all.” 


LINDBERGH’S 
NEW YORK-PARIS 


Plans for Other AE QNOPLANE 


Witte Super-Ho 
All Fuel Eeetaae 







So we started to comb the target ranges. Deliver Model Airplanes 
A : " power far in excess of rating on This IDEAL New York-Paris Mo 
We got the pick of them. Quite a few were | the cheapest fuels with new All- FOKKER ay plane ig @ perfect copy, 3-f , tize, of 
men, especially from the University of eae + shy myer ven money saver. cuntiss, Lindbergh crossed the hits dl 





Removable die cast ngs, alloy steel 
construction, hot spot cylinder head, com- 
plete with WICO Magneto and new (Pat. 





Michigan naval training school. Some of the 
best weren’t college men, but crackerjack 




















machinists, electricians, engineers, firemen, Nepays little down ona new WIITH caamecigmemenes fat tener eat 
carpenters, radio men and general good Yankee —let the engine earn the balance. (All 8 above for $120 piste Constryction Outht.....94 200 
handy men, handy with their hands and heads. for my Easy PAYMENT Tiss ones, j (Went eden cice te Sh60) 

Asi« dealer or order direct 






Long before our own guns were ready, we had 


log and tree saws, 3-in-1 saw rigs 
these men loading and firing and tinkering with H. WITTE, even, 


pumpers, ED. 






and Instructions 2 
No eae ahd uetaded) Postpaid 25¢ 







an big guns they could lay hands on. WITTE ENGINE WORKS IDEAL AEROPLANE 
en we struck our first bump. The bids all 2221 Witte Bidg., KANSAS a, MO. 1696165 Sprina Stosct, 
2221 Empire Bidg., PITTSBURGH, PA. New York City 








named remote dates of delivery. Most big rail- 


toad construction shops were working to ca- | EY V4e3 te gf iam w@) @ Yad FOR 
pacity. nr ger Say ag of leading —_——— w NE. ok ~ 
Were present when the bids were opened. en ER EE 
‘the doors were locked, neé ENG! gO 








(Continued on page 124) 
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The HAMMARLUND R. F. Choke 


Gives Stability and Tone to Your Radio 








+ 


Diagram shows Hammar- 
lund R. F. Choke in the 
detector plate circuit of a 
radio receiver, in a position 
that blocks radio-fr 


cy currents from the 


audio-trans former, ce- Bt 





ment circuit through a 

.001 fixed condenser as in- 

dicated by arrow. The 
audio-frequency currents 

are blocked by the conden- © 
ser but pass freely through 

the Choke into the audio- 
transformer. 


HAMMARLUND MFG. CO. 
424-438 W. 33rd. Street, 
New York, N. Y. 











ae (He 


I 


necessary. 


N YOUR radio receiver are two kinds 
of currents—radio, or high-frequency 
and audio, or low-frequency. Both are 
But they must be kept in 
proper channels if you would enjoy stable 
reception and good tone quality. 

The New Hammarlund R. F. Choke puts a leash 
on radio-frequency currents and keeps them in their 
own “backyard.” The audio-frequency currents are 


allowed to pass without hindrance. 


Your receiver is not modern without one of more 
turning them to the fila- R. 


F. Chokes. Ask any radio engineer. 


Two sizes—85 and 250 millihenries. 


Write for Folder. 


ammarlund 


PRECISION 


PRODUCTS 
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FORD OWNER| 









Stop that ruinous chatter on 
your car. MAKE THIS TEST 
—take out your floor boards, 
pull your emergency brake back 
and forth. If you notice play 
at the ball joint, = n 
Bredar’s Ball Shim. Price $.45. 
Ask _ Dealer or send money 
order. We will ship prepai 


NIC BREDAR’S SON MFG. CO., Rock Island, Ill. 


Book on Law Free 





A\% a law training will 
cess. It al 


Write Today—p°7, zante © tuition fee 
3601 Michigan Avec Dente Guew chicago, tt. 








Enriched 


tone value... 


by exact current regulation 
of this “B” Power Unit 


HE secret of tone quality — richness 
and clarity—is found in proper current 
regulation. And, this feature is strikingly 
evident in the Sterling (R-81) “B” Power 
Unit. Its genuine Raytheon Tube and es- 
tablished record of reliability makes this 
the ideal “B” current supply for 4 to 8 tube 
sets including power tube. 

A Sterling demonstration will 

be a revelation. Any Sterling 

i lad to prove it. 


dealer will be g 
9° 
terling o 
**B’? Socket Power 
Model R-81 
“B” Power 


for sets from 
4 to 8 tubes. 


$2830 


complete with 
Raytheon 
tube 








THE STERLING MFG. COMPANY 
2831 Prospect Avenue o 48 Cleveland, Ohio 


“STAMMERING| 


Ifs Guse and Gire * 


You can be quickly cured if you stammer. Send‘l0 

cents, coin or stamps, for 288-page cloth bound book 

on Stammering and Stuttering. It tells how I cured 

myself after a Te and Stuttering for 20 years. 
BENJAMIN N E 


- BOG 
7549 Bogue Bidg.. 1147 N.111.St. Indianapolis 
































KiNG Band Instruments offer you 
the quickest, easiest way to learn 
—— play ma eae od 
, They are unqualifiedly guarante 
in writing to be perfect in design, 
materials, mechanism and workman- 
ship. That’s why they’!] help you to 
learn faster and play better. 
hen a at musician like Edwin 

Franko Goldman says that King In- 
struments greatly improved the tone 
4 and intonation of his famous band, 
Me), that’s proof that a King will insure 

your musical success. 
Start now! Tell us the instrument 
ou want. We’ll ship it to you to try— 

— = _— wal be no =f 

you’d pay for a less perf. 

instrument. Deferred payments 
will make payment easy. 
¢ oe es yourself? You can 
7 afford to own a King—the instrument 

of guaranteed superiority. Mail the 
coupon Today for our Handy Refer- 
ence atalog and other interesting 
book. 3. 


G 


BAND INSTRUMENTS 


ee » & 


6237-95 Superior Ave., Cleveland, O. 
Please send me free copy of ‘“‘The White Way”’ 
ly 














- and your Hand: ference Catalog. 
Check, below, instrument preferred.) 

DNs <5 cedinebetestéesdaeenabesiaed Age 
SED cod ci cigeesncedhsusewesbdaeseeseuwens 
SP sks cicmecdagecdoses cies rr 


O)Saxophone [Trumpet (Trombone [Alto 











O French Horn () Baritone ( Bass (1 Bugle 
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Write today for this new book. It tells you how 
m your road to suce 
so carries a vital and inspiring mese 

sage to every ambitious man. ind out about 
"Plod?ogt how son enn laure int right poor owe 
"Noob The book is absolutely FREE. 
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Battleships on Wheels | 


(Continued from page 123) 


and they were told the German drive, dygj 
March, might capture the Channel ports, bn 
saw the light and asked for another chance, 

At that second meeting were some of 
biggest men in the business, includi 
M. Vauclain, chairman of the Munitions (4 
mittee of the War Industries Board and y; 
president of the Baldwin Locomotive Work, 
Everyone else wanted to put the thing ove 
but couldn’t see how. He jumped up and said. 

“If the American Bridge Company will help 
us, the Baldwin Locomotive Works will buiij 
the gun cars in a hundred and twenty days!” 

That set fire to Mr. J. M. Hansen, president 
of the Standard Steel Car Company. 

“If you can do that,” he cried, “we can 
deliver all the auxiliary cars at the same time” 

Then and there the bids were accepted. The 
Baldwin people took on the locomotives and 
gun cars, and the Standard the seventy-two 
auxiliary cars. Baldwin’s promised to deliver 
the first of them May 15, the last about June 
15. They finished the first mount April 9% 
and the last May 25! The Standard 
beat their schedule and delivered the auxiliary 
cars by June 1, though a fire and cyclone hit 
their shops at Hammond, Ind. 

We helped every way we could, and assigned 
some of our newly chosen crews to the Baldwin 
and Standard shops. We got skilled mechanics 
from the Great Lakes Naval Training Station, 

Then we struck another bump. We had the 
mounts and the trains, and the guns, but 
would they work? To find out we would have 
to fire the blame thing, they said. For a big 
enough range we had to borrow Sandy Hook 
from the Army, but a storm had washed out 
the track connecting the proving ground with 
the railroad and it took every gob and dough- 
boy for miles to lay new track heavy enough. 


| Deer the Baldwin plant at Eddystone to 
Sandy Hook we had a special train. We 
craned our necks to watch for predicted trouble 
—but the train drew the big gun as smoothly as 
a roller coaster. That was the heaviest rolling 
stock ever transported over a railway. The 
mount weighed over 250 tons, the load between 
the rails and wheels ofeach axle on the rear 
truck was 39,630 pounds, and on the front 
truck the reaction on each axle was 50,330 
pounds. That was our famous “axle-load”— 
but it wasn’t overweight. 

By this time the German spring drive had 
started and the real Berthas were at work, 
sending their shells every fifteen minutes into 
Paris from positions in the Forest of St. Go- 
bain, 68.8 miles away. But they were only a 
few miles from the front. We knew we could 
get near enough to them to drive them back 
out of range of Paris. We heard also that 
380-millimeter guns from the Gernian battle- 
ship Hindenburg had been mounted to fire 
upon other large French cities of strategic im- 
portance far behind the front and that sixteen 
heavy naval guns manned by German sailors 
had left their base at Kiel for Belgium. That 


offensive there. Still more reason for hurry. 


before as distinguished a company as ever saw 
a gun go off. A special train had brought brass 
hats, allied and American, some of whom at 
least came to scoff and remained to worship. 


they kind of edged away. 


track. ... And this pit affair—how firm a 
foundation was it? 

The whole crowd was tense and anxious. 
“It'll wreck the foundation!’ someone would 
whisper. “Or knock the car off the track!” 
Everyone stood with fingers in ears as 





looked like the Channel ports sure enough, and | 
probably they were to support a German 


We fired our first shot on April 30, 1918, 


They looked our new gun car over and fingered } 
it like a new toy, but when we got ready to fire, } 
Exploding 484 } 
pounds of powder against the 1400-pound shell | 
was all right on a battleship, but on a railroad’ 





Admiral Earle grasped (Continued on page 125) 
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The Whole Story of 


Science and Invention 


ROM Hero’s tiny steam engine, in- 

vented in Greece more than a hundred 
years before Christ, to the giant turbines 
that drove the Majestic across the 
Atlantic in five days, six hours and 53 
minutes— 

From Gilbert’s first groping experi- 
ments with electricity in the sixteenth 
century to the miracles of modern scien- 
tists, which carry music and the human 
voice into your home by radio— 

From the very beginnings of scientific 
research, almost before recorded history, 
to wonderful inventions that: will be 
perfected next week and next year— 

The whole story of science and inven- 
tion has at last been told in a fascinating 
readable style in the 


POPULAR SCIENCE 
LIBRARY 


Edited by Garrett P. Serviss 
Published and sold only by P. F. Collier & Son Company 


Sixteen great authorities have written 
it for you. The library has been edited 
and put together by one of the most 
celebrated scientific writers. 

It is a constant and competent guide 
to the questions that arise in the daily 
life of everyone. It is a stimulating aid to 
the growing child and grown-up person; to 
the business and professional man alike. 

But we do not ask you to buy it, or 
any other Collier book, without full in- 
formation. Learn all about it before you 
decide to give your family, and yourself, 
the happiness and profit that come from 
owning it. Every reader of this magazine 
is cordially invited to have this informa- 
tion; the coupon brings it, free of charge, 
and without obligation. 
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Send the cou- 
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descriptive 


free booklet. 
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: P. F. Collier & Son Company 
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Battleships on Wheels 
(Continued from page 124) 


the handle of the magneto and worked the fir- 
ing lever. 

Nothing happened! The gun didn’t go off! 

The crowd began to whisper again and a few 
to grin. But one of our handy man gobs had a 
look at the electric firing wires and found that 
one of them had been disconnected. He ad- 
justed it and again the lever was pressed. 

The great gun crashed out with a noise 
that must have been heard in the Forest of 
St. Gobain. A stream of flame, a cloud of 
smoke, another of dust that almost hid the 
gun as it slid back in recoil upon the pit founda- 
tion. The dust began to settle, and—the gun | 
was still there! 


HE crowd rushed to see whether it was all 

there. It was. We fired more shots at 
twenty-five and forty-five degrees elevation. 
We left the pit and fired from the rails. Gun 
and mount acted just as predicted. It was a 
great victory for Admiral Earle, the Bureau of 
Ordnance, the Naval Gun Factory and the 
Baldwin people. On the way back to Wash- 
ington the brass hats were jubilant. The 
Army Ordnance Department asked the Navy 
to build them some gun mounts like ours. 

That night we pushed off for Eddystone to 
dismantle the gun car preparatory to ship- 
ment. We were ready to go to France! 

But here the Germans butted in. Our 
original plan had been to answer the Dun- 
kirk bombardment and help the British hold 
the French Channel ports that connected 
them with England. But now that the gun 
was a success and we should soon have mounts 
and locomotives and cars enough, the British 
had no safe place in France for us to unload 
them. The German drive had not yet reached 
the Channel ports, but the British feared it 
would. We could have started shipments as 
early as April 15, but the British could not 
name a French port under their control where 
it was safe to send them. 

It looked as if the German drive had stopped 
us. But not for long. 

If the British couldn’t have us, maybe the 
A. E. F. would. So we offered our sword—or 
guns—to General Pershing. He cabled back: 

“Fine. We accept with thanks. Send guns, 
mounts and everything to France without de- 
lay—but don’t ask us how.” 

Of course, those were not his words, but that 
was the meaning, and General Pershing 
couldn’t help it. The Army had not an extra 
ton of shipping to spare, not even enough for 
its absolute needs, in_the midst of the great 
troop movement to France for which the Allies 
had appealed in their emergency. But the 
Navy had, and we telegraphed to our chosen 
gobs to assemble at the Philadelphia Navy 
Yard to sail. Sail they did, the first 250 men 
and eight officers commanded by Commander 
Garret L. Schuyler, to arrive in St. Nazaire 
June 10. Commander J. W. Bunkley took over 
the second draft, arriving June 29. 


T WASN'T so simple, though, to get the guns, 

locomotives and other equipment across. 
German submarines were off our coast, sinking 
vessels and laying mines. Their shells fell on 
the beach at Cape Cod. The U. S. S. Tezel 
was the first vessel we had been able to get 
reserved for our battleships on wheels, and on 
June 2, just as she was coming into port, a 
German “sub” sank her. Our first shipment 
was delayed eighteen days—until June 20— 
and the U. S. S. Newport News, carrying it, 
reached St. Nazaire July 8. More material 
came on the Bath, Pensacola, Malang and Rap- 
pahannock, the last docking August 15. But 
a month before that I had reached France, and 
we had already been in battle—the battle of 
St. Nazaire. 

Further revelations of the thrilling and inspir- 
ing inside story of the American Navy's tri- 
umphant big gun campaign in France will appear 
next month in PopuLar ScreENcE Monraty. 























While your 
neighbors are | 
cussin' the static 


Your set, with its Dubilier Light-Socket 
Aerial, is bringing the programs in 
smooth as silk. It’s a fact! This little 
aerial, which you simply attach to the 
set and plug into the nearest light 
socket, reduces both static and interfer- 
ence to a marked degree. It uses no 
current whatever and absolutely elimi- 
nates the lightning hazard. Costs you 
nothing to prove it, for the Dubilier 
Aerial is sold by all good dealers on a 
5-day, money-back basis. If your dealer 
can’t supply you, write direct to us. 


Price, $1.50. 
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LIGHT SOCKET AERIAL 








If you’ re planning to buildapower-unit 
make sure that the condenser b! 8 you 
intend to use are built to withstand long 
hours of heavy-duty service. Dubilier 
Blocks have an excessive high factor of 
safety and a“‘life’’ that makes them by far 
the most economical to buy. Full instruc- 
tions enclosed with each block unit. 











DUBILIER CONDENSER CORP. 
4377 Bronx Blvd., New York, N.Y. 


Dubilier 
CONDENSERS. 


ITUTE OF STANDARDS. See page 6. 
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AVIATION needs trained men. Write for details of 
courses of training for Pilots, Mechanics, Designers, etc. 
Varney School of ht, 1821 Main St., Peoria, Illinois. 

AVIATION Primer (Original). —_ Church, C. A. 
1603 Golden Gate Ave., San Francisco 


LEARN Aviation. Complete courses flying taught by 
schools in the men the yeae round at one of the oldest 
is in the count Vay aviation in all its branches 
or speci A Airplane Mechanics. - Aerial 
Navigation. we air e y F - and construction, Also a 
Home Study Course. Write for details of opportunity in 
1928 for Aviators. Varney School of Flight. 1813 Main 
Street, Peoria, Hlinois. 
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LEARN the collection pustnece. Good income; quick 
results. Interesting booklet, “Skillful Collecting,” free. 
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OUR new catalog listing 5000 chemicals, 2500 illustra. 
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receipt of 50c. Laboratory Materials Company, 641 East 
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not medical nor chiro y. All the trade you can attend 
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Men and women,  cepor tunity to earn $35 to $100 week- 
ly operating Ragsdale’s original ‘‘New System Specialty 
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“DOUBLE entry bookkeeping mastered in 60 hours 
with 8 keys; guaranteed; diploma.”’ International Book- 
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help you make the sale. Free particulars (Copy- 

wghtedy Write W. T. Greene, 805 Jenifer Building, 
ashington, D. C. 


INVENTIONS _Commercialized. Patented or 
tented. Write Adam Fisher Mfg. Co., 183 Enright, Bt. 
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Death in Your Garage 


(Continued from page 73) 


be running along back to the garage now.’ 

Gus poked his nose out of the door and 
then drew back shivering. “Certainly is cold. 
Where the dickens is my coat? Funny I 
can't seem to locate it. T'll have to borrow 
one of yours.” 

“Right there in the closet, Gus,” said 
Ensley. “Take anything you want. I’m sure 

teful to you for pulling me out of this mess, 
but still I can’t figure out how you knew what 
the matter was.” 

“Don’t worry your head over that,’ Gus 

wled as he went out. 

“Where was the fire?” Joe Clark inquired 
facetiously when Gus got back. 

“Tt wasn’t any fire,” replied Gus. Then he 
explained what had happened to young 
Ensley. 

“— “didn’t know gas worked that quick,” 
said Joe. 

“Any kind of poison gas works quick,” 
explained Gus, “but most kinds have a smell 
that acts as a warning. Carbon monoxide is 
practically odorless. That's what makes it so 
deadly. You don't realize you're being gassed 
until you feel a trifle weak, and then you 
pass out cold. 


F COURSE as faras the carbon monoxide 

that comes out of a motor exhaust is 
concerned, you have plenty of warning in the 
smell of burned oil, but everybody is so used 
to the smell of an exhaust that nobody pays 
any attention to it any more.” 

“What I can’t understand,” Joe interrupted, 
“is why there are so many cases of carbon 
monoxide poisoning now when there weren’t 
before, when I was a youngster.” 

“Well, in the first place,’ Gus explained, 
“the gasoline they sold in those days was high 
test stuff. It burned so easily you didn’t need 
hot spot manifolds or even a hot air supply 
pipe to the carburetor. Of course carbon 
monoxide gas was produced, but in much 
smaller amounts than nowadays, when the 
stuff you get for gasoline is so hard to burn 
that until the motor is fully warmed up there 
is a whole lot of carbon monoxide produced. 

“Of course,” Gus continued, “‘these gas 
poisoning cases happen mostly in winter, 
because in summer doors are just naturally 
kept open, and the hot weather lets the motor 
heat quickly to the point where the carbon 
monoxide isn’t so serious. 


mtd can get gassed without running a 
motor indoors in winter. A fellow nearly 
got killed last week by carbon monoxide driv- 
ing along the road. He had one of these 
exhaust type car heaters on the floor just be- 
hind the driver's seat. The pipe worked loose 
and the gas leaked out so gradually that he 
didn’t notice the smell. He had the windows 
all closed because it was cold. Luckily he suc- 
ceeded in stopping the car and opening the 
door and then he did pass out, but the cold 
air brought him around.” 

“The same thing must happen when there 
is a leaky joint in the exhaust manifold,” 
Joe suggested. 

“But that isn’t nearly so serious,” Gus 
said. “‘ Most auto dashes are so tight that not 
much gas can get through from under the 
hood into the driving compartment. Still, 
some does get through, and to be on the safe 
side it’s always well to make sure the exhaust 
manifold gaskets are good and the bolts are 
tight. Many a mysterious headache probably 
could be traced back to gas from a loose 
exhaust manifold connection.” 

“Seems to me keeping one of the windows 
open a bit ought to take care of that,”’ said Joe. 

“Sure,” Gus agreed. “It’s better to risk a 
cold in the head than gas poisoning if you 
begin to smell exhaust fumes inside the 
car while you're driving.” 
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Thrills...,, 


Big Money/@ : 


ET away from the dull, prosaic 

grind of humdrum work—the 
narrow restrictions of petty, unin- 
teresting jobs! Break into one of 
the most fascinating, most thrilling 
occupations since time began— 
Aviation—the virile, exciting, ro- 
mantic game for men of 





| The Gatien 
Daring Young Men 








Easy to Become an 
Aviation Expert! 


Get into this thrilling business at 
once while the field is new and un- 
crowded. Now—by a unique new 
plan—you can quickly secure the 
preliminary training neces- 





sporting blood! 

Many of the big men 
of the coming genera- 
tion will be men with 
the foresight to get into 
Aviation now— while 
opportunities abound. 
They can see that the 
Golden Age of Aviation 


Flying 





PICK YOUR JOB! 


Airplane Instructor 
Airplane Engineer 
Airplane Repairman 
Airplane Assembler 
Airplane Mechanician 
Airplane Inspector 
Airplane Builder 
Airplane Salesman 
Exhibition Manager 
Airplane Contractor 
Airplane Motor Expert 
Airplane Designer 


sary to get a start in the 
Aviation Industry, either 
flying or ground work, at 
home during your spare time. 
Experts will teach you the 
secrets—give you the inside 
facts that are essential to 
your success. And, the study 
of Aviation by our method is 
almost as fascinating as the 
actual work itself. Every 
lesson is chock-full of interest 








has just begun—that 
the future is almost too stupendous 
to be imagined. 

What other occupation offers 
you more amazing opportunities? 
Thrills such as you never had be- 
fore—the praise and plaudits of 
the multitude—and a chance to 
get in on the ground floor where 
rewards may be unlimited. 

Aviation is growing so swiftly 
that one can hardly keep track of 
all the astonishing new develop- 
ments.. The skies are dotted with 
daring young men—from every 
country come stories of new feats— 


‘new victories—new heroes! Every- 


thing is set for one of the greatest 
booms in history. Big fortunes 
came out of the automobile in- 
dustry and out of motion pictures. 
Big fortunes will also come out of Aviation! 
The development of Aviation as an indus- 
try is bringing with it a call for trained men. 
Thosewho qualify quickly should find them- 
selves on the road to undreamed of money 
—success—popularity—and prominence! 


—and so absorbing that you 
actually forget you are studying. But 
best of all are the ultimate rewards you 
are fitting yourself to gain! 


Send for FREE Book 


Send the coupon for our new, free book- 
let—Opportunities in the Airplane 
Industry. It is vitally interesting, reads 
like a romance and tells you things about 
this astonishing profession you probably 
never even dreamed of. You owe it to 
yourself at least to read it. We offer you 
a free copy now, no obligation. Mail the 
coupon for yours, today. 


American School of 
Aviation, Dept. 1361 
3601 Michigan Ave. 
CHICAGO, ILLINOIS 


American School of Aviation 
Dept. 1361, 3601 Michigan Ave. 
Chicago, II. 









Without any obligation please send me FREE 

booklet Opportuntttes in the Airplane I 

~_ information about your Course in Practical 
viation. 
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Gems That Work for a Living 


(Continued from page 33) 


diamonds, just how these stones are utilized. 

“They are made into diamond-studded tools 
to bore solid rock, drill holes in your eyeglasses, 
turn hard steel parts for cars and machinery, 
and any other odd jobs where high-speed tool 
steel gets ‘hot under the collar.’ The best steel 
gets red-hot and soft before diamond points 
get warm. You must reach over 6000 degrees 
Fahrenheit before you can melt a diamond; 
steel melts at less than half that temperature. 
Not long ago a carbon such as this was used to 
replace the best tool steel, which dulled quickly 
in cutting hard rubber parts for fountain pens. 
The diamond cut over 100,000 pieces before 
being reground. 

“One of the hardest materials for steel to 
cut is a dense fibrous composition such as is 
used for ‘felt’ rolls in paper mills. The best 
steel makes only a slight impression; diamond 
pointed tools turn it down rapidly, giving it a 
finish like polished hardwood. 


“ DUT here, perhaps, is the most remarkable 

use for black diamonds.” He showed 
me a rock drill, a short steel cylinder bit with 
eight carbons imbedded in the end, four on 
the outer edge and four inside. “This bit was 
screwed into the end of steel rods, turned by 
power; the diamonds gnawed down through a 
mile of the hardest rock. They cut out a ring, 
leaving a core in the middle just as you core 
an apple, and this core was pulled out in sec- 
tions a few feet long. This core shows clearly 
the different rock strata for the geologist to 
study at leisure. This bit would cost you 
something like $4000. But in soft material 
your driller should make as much as 100 to 200 
feet in eight hours, and with one setting he 
may go down a thousand feet or more. 

“In hard rock like schist, of course, a foot 
or less may be a good day’s work, and your 
setter may have to turn the stone every day. 
If you dispense with the core, a solid bit will 
hit the low spots much faster. A prominent 
oil engineer estimates that diamond drilling 
saves twenty-five percent or more over cable- 
tool and rotary drilling. If you are seeking 
solid rock for bridge piers or cable anchorages, 
as on the Queensboro and Williamsburgh 
bridges in New York, the diamond drill will 
tell you just where and how hard it is. No 
engineer locates or designs his heavy dam 
until he knows what it is to rest upon. 


7 | | yer work was begun on the world’s 

largest building, the Equitable in New 
York, a seventy-five-foot hole was diamond- 
drilled at each corner, locating the solid 
stratum on which the $31,000,000 structure 
was erected. : 

“To bring Catskill water to New York, a 
tunnel was required under the Hudson River, 
fifty-odd miles above the city. To find solid 
rock, a scow was anchored at six different 
points, from which diamond drills drove 
straight down to the solid granite which shows 
on the surface on both banks. 

“But even this was not considered safe. 
From Storm King Mountain on the west bank 
and Breakneck Mountain on the east, diagonal 
holes were drilled 1650 and 1942 feet long. All 
four showed solid granite cores, and in this 
rock, 1114 feet underground, the aqueduct 
was made.” 

“How do diamond drills go through soft 
earth?” I inquired. 

“In the Lake Superior region, where de- 
posits of iron ore are blocked out before mining 
begins, an iron pipe is driven down through 
the earth to the solid ledge. Inside the pipe a 
small diamond drill bites through some six or 
eight feet of ore-rock daily. Gold, coal, lead, 
and other mineral veins are similarly located. 
Some diamond drilling concerns carry stocks 
of diamonds worth a million dollars. 


“It was one of the tragedies of prospecti 
before the diamond drill was developed—jt 
was patented only about 1873—when dis. 
couraged miners unknowingly stopped their 
shafts only a few feet short of vast wealth, 
afterward uncovered by others with drills 
The diamond drill has even saved burni 
mines, holes being drilled rapidly, thro 
which water was pumped to flood the s 
terranean fires.” 

“Speaking of fire,’’ I asked Mr. Katz, “do 
not the diamond points get hot?” 

“Most of the weight of the steel rods,” he 
replied, “is carried by hydraulic pressure, 
Then water is continually pumped through the 
hole being drilled, and passing through these 
grooves in the bit, cools the cutting edges of 
the carbon. It also carries the cuttings to the 
surface.” 


ASKED Maurice S. Dessau, of Maiden Lane, 
New York, whose firm for almost three quar- 
ters of a century has sold black diamonds, 
where I might be likely to pick up a few of the 
precious pebbles. 

“It’s a long, long way,” he told me, “by 
boat and mule power, even after you arrive at 
Rio de Janeiro or Bahia, in Brazil. So far, no 
carbons of value have been found outside the 
state of Bahia, where they occur in an area of 
only 225 square miles, far in the wild interior. 
Local agents buy direct from the servicoes, 
who obtain concessions from the state. The 
native miners use only a hooked pick, a crow- 
bar and sometimes a hammer and hand drill, 
working over the dry river beds and fissures 
where diamond-beari-1g gravel is found. Some- 
times they dive into shallow pools to bring up 
silt and gravel, or divert a small stream to 
uncover its bed. 

“Tons of the gravel and sticky red cascalho 
are washed and panned in wooden bateas to 
discover a single carbonado. In the rainy 
season great waterfalls and roaring rivers 
carry down the stones from their hidden 
sources, still unknown. Stones of forty and 
fifty carats are not uncommon, and lucky 
diggers uncover carbons of 100 carats and 
even 1000 carats at rare intervals. Although 
the natives get a fair share of their finds, and 
are searched when they leave the diggi 
many good stones have been smuggled out.” 

I asked Dessau how the value of these 
diamonds came to be known. 

“Although white diamonds were esteemed 
in India over 5000 years ago, and black ones 
have been found there, until about 1856 the 
black carbons were thrown away as worthless. 
One of the first to discover their hardness was 
my father, a dental student in St. Louis some 
sixty-five years ago. His uncle sent him a 
handful of Brazilian carbonadoes, from which 
he made some satisfactory dental drills. Later 
it was found that the carbon was hard enough: 
to drill the hardest rock. Until rock drilling 
made carbons more valuable, European ker 
daries paid only a few dollars a carat for 
stones, powdering them and using the dust to 
cut and polish precious stones.” 


“Bur how can you resharpen diamonds, 
when it is said they will cut carborundum 
like a knife cutting through cake?” I asked. 

“Only diamond will cut diamond,’’ he an- 
swered. “Poor stones with bad flaws we 
reduce to powder, mix with olive oil and 
turpentine, and use as a cutting compound. 
For this also we buy worn-out stones. 

“When vast numbers of small parts were 
being made for the war-time Liberty motors, 
steel tools would turn only three pieces of 
some parts before being resharpened. I de- 
vised a diamond tool which cut thousands of 
pieces before needing attention.” 

Sir William Crookes, (Continued on page 133) 
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Gems That Work 


for a Living 
(Continued from page 132) 


one of the greatest of scientists, was able to heat 
plack diamonds in air and oxygen until they 
burned away, leaving a very light ash which he 
found consisted of iron, lime, magnesia, silica 
and titanium. Unlike almost all solids, which 
melt when hot enough, pure carbon passed 
directly into a gas. He was able to apply a 
ressure of 170 tons a square inch, the weight 
of 230 light automobiles, without crushing the 
diamond. Yet it is only one sixth as dense as 
gold. Using a sharp pointed splinter as a plane, 
he reported that he could “plane curls off a 
glass plate as a carpenter's tool will plane 
shavings off a deal board.” 

Chemically, he found, diamonds are almost 
identical with charcoal, graphite and lamp- 
black. He decided that enormous heat and 
ressure should produce diamonds from the 
pure charcoal of sugar. Into a carbon crucible 
he placed the charcoal and pure iron. He 
heated it to more than 7000 degrees Fahren- 
heit, and the iron went off into a gas. Then he 
plunged the white-hot vessel into water. As 
the outer layer solidified with cooling, the 
inner molten mass was subjected to tremen- 
dous pressure. 


HEN it was entirely cooled, he found 

a bulky residue of graphite, flakes of 
carbon, and a black, dense substance. This 
residue he heated, treated with various acids 
and reheated until all of it was dissolved ex- 
cept a sort of scale and tiny crystals, along 
with some black particles. Tests showed him 
that the crystals were identical in luster, form, 
optical properties, density and hardness with 
natural diamond gems. The black particles 
proved equal to Brazilian carbonadoes. 

Since then others have produced similar 
diamonds, but they are still extremely small— 
it would take two of the largest to span the 
head of a pin—and the cost is prohibitive. 

Brazil’s carbonadoes are indispensable today 
for the speedy cutting of hard rubber, bake- 
lite and fiber compounds. Their absolute pre- 
cision is especially valuable in turning such 
instruments as high-power telescopes and 
microscope tubes. 

With black diamonds, rubies, sapphires and 
semiprecious stones are cupped, drilled and 
formed for use as frictionless bearings. Glass, 
marble, porcelain and the hardest compounds 
yield readily to pure carbon. 

lasked one diamond drill expert how deep we 
might expect to penetrate into the earth. With 
present means, he said, the limit probably is 
three or four miles. The steel rods which trans- 
mit the rotary power from the surface have an 
elasticity which in very deep holes probably will 
cause them to buckle. The deepest well so far 
has not quite reached two miles. Twice this 
depth will give us far greater knowledge of the 
éarth’s interior, its stored heat, its rocks and 
minerals. With larger bits and rods, diamonds 
may some day penetrate into the solid nickel- 
iron which our sphere’s magnetic behavior in- 
dicates composes a large part of the interior. 


LTHOUGH Brazil furnishes the world with 
its carbonadoes, that need not deter us 
from seeking them in this country. A few are 
said to have been picked up in Pike County, 
Arkansas, where brilliants are also being mined 
toa limited degree, and gems up to six and a 
half carats have been found. Single diamonds, 
white crystals, have been picked up along the 
eastern base of the Appalachian Range, in 
Virginia, North and South Carolina, Georgia, 
Alabama, and along the path of the glacial 
drift in Wisconsin, Michigan, Indiana and Ohio. 
Others have been found in California, Idaho 
and Montana. The largest diamond was 
picked up by a laborer excavating in a street 
of Manchester, Virginia, in 1855. It weighed 
twenty-three ‘and three quarter carats. 
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$300.4 blame anyone but yourself when thousands of men no 
mane ie. | Smarter than you earn $70 to $200 every week in the 
Cooke: “I am same six days that bring you only a paltry $25 or $35. They had no 
making out special luck—no “‘pull’’—no previous experience! But they jum: 


fine. Have a shop of 
wn now, mak- 


into Electricity, the Big-Pay field, through ‘Cooke’ Training. 
Now they get the big money! I showed them how! And I’m ewe 
to show YOU, too! : 
I'll Train You In Spare Time 
Your age, lack of experience, or lack of schooling is no drawback 
at all! All you need to know is how to and write—and you'll 
be surprised how quickly I'll show you how to break into the 
Big Pay Electrical Field. All I want ig a little of your spare time. 
And with my easily learned, quickly-grasped, right-up-to-the- 
minute ‘Work Sheet”’ and “Job Ticket’”” Method I'll give you the 
same unforgetable training that has qualified 10,000 other men 
for electrical jobs paying $3,500 to $10,000 a year! ; 
My Course Pays Its Own Way 
Not only do [ give you the finest Electrical Training that you 
can get anywhere—the Training that Electrical Experts recom- 
mend and great Electrical Concerns select for their a 
—but I show you how to earn as you learn. I teach you how to 
get spare-time electrical work, how to do it and what to charge. 
And I give you, without extra charge, Six Big Outfits of tools 
and apparatus, with a real electric motor, so that your 
training is thorough and practical, and you're equipped to 
do any kind of spare-time work that comes along! 
Act At Once—Mail Coupon 
Maybe it sounds too good to be true, but get the facts—de- 
mand the proof. See for yourself whether I do as I say here! 
Find out all about ‘‘Cooke” Training and see why *““The Cooke 
Trained Man Is the eee Mes *—always and everywherel 
Get my great res | ook at once—it’s Mall 
coupon for it this very ute! 
L. L. COOKE, Chief Instruction ECTRI 
<3 
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FROM 65c AN HOUR 
TO $12 A DAY! 

Dear Mr. Cooke: 
“A short time ago when I 
started your Course I 
was doing heavy labor at 
65c an hour. I have a job 
now that will net me $12 
aday. Put me down as aa 
L._ L. Cooke booster.” 

Robert L. Korns, 217 8, 
MapleAve., Newkirk, Okla, 
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Send me, Free, your book, “Secrets of Success in 
Electricity,’ with particulars about your Home 
Study Course in Electricity. 
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“There’s One Man 
We're Going to Keep” 


“Ep Witson, there, is one of the most 
ambitious men in the plant. I notice that 
he never fools away his spare time. He 
studies his International Correspondence 
Schools course every chance he gets. 

“It’s been the making of him, too. He 
hasn’t been here nearly so long as Tom 
Downey, who was laid off yesterday, but 
he knows ten times as much about this 
business. : 

“I’m going to give him Tom’s job at a 
raise in salary. He’s the kind of man we 
want around here.” 

How do you stand in your shop or office? Are 
you an Ed Wilson or a Tom Downey? Are you 
going up? Or down? 

No matter where you live, the International 
Correspondence Schools will come to you. No 
matter what your handicaps or how small your 
means, we have a plan to meet your circumstances. 

This is all we ask: Without cost, without 
obligating yourself in any way, put it up to us 
to prove how we can help you. Just mark and 
mail this coupon. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
, Box 7656-E Scranton, Penna. 

Without cost or obligation, please send me a copy of 
your booklet, ““‘Who Wins and Why,’ and full particulars 
about the course before which I have marked X: 
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The Poultry Business 


PAYS BIG 


Those who know how find it easy to | 
make incomes of $3,000 a year and 
more even on very small acreage. There 


is big money in poultry if you follow the 


right plan. Start as small as you 
like—grow fast. 
Write for FREE BOOK 
Free Book, “How to Raise 
Poultry for Profit,” by Harry 
Lamon, former Government 
Poultry Expert, about his 
ws you how to get 
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Making Money Out of Scraps - 


(Continued from page 39) 


materials. Yes, and the set when it was de- 
livered came packed in a dustless excelsior, now 
being made from shredded old newspapers! 

My family and I are surrounded by scraps 
from lumber mills. That attractive oatmeal 
paper on the walls is covered with tiny slivers 
of chewed up wood waste. The linoleum is 
composed mostly of wood flour made from 
scrap wood, perhaps mixed with some of the 
powdered cork waste formerly used. Picture 
frames, checkers and wooden toys are com- 
posed of wood flour made into a paste. 

“They even use it in dynamite,” said the 
chemist. ‘‘And did you know that sawdust 
is being turned into a rival of coal as fuel? 
The Government Forest Service has just de- 
veloped a method of making sawdust bri- 
quettes that have three fifths the fuel value 
of good coal.” 


CRAPS from the iron foundries come to 

new life in the gas range, the furnace, and 
the radiators. When a foundry buys scrap 
nowadays, it gets everything from old tools to 
stoves, bolts, machines, and steel wheels from 
railroad cars. These go into steel and iron 
castings. 

“IT know a foundry,” the chemist told me, 
Be of has saved $10,000 a year by reclaiming 
junk.” 

He reminded me of the enormous achieve- 
ment of Henry Ford in tearing down 199 war- 
time steel merchant ships, purchased from the 
Government, and literally transforming them 
into automobiles, tractors, and machinery for 
his vast plants. Even the smallest bits of the 
vessels, such as nails, were put to use some- 
where. Steel and other metals were converted 
into automobile parts; booms and spars were 
turned into car bodies and wheels; scrap wood 
and cork were ground for packing purposes. 

“T am imurmed that today the Ford salvage 
department,” he said, ‘‘is saving more than a 
million dollars’ worth of products a month, 
from waste paper to paint left on the insides of 
cans which, by the way, amounts to 500 gallons 
a day. 
“ Another plant I know of, a forge shop, buys 
old axles from railroad cars, which are of the 
finest steel, heats them white-hot and steam- 
hammers them into ship anchors. 


“T SUPPOSE you know, too, of the recent 
successful tests by the Delaware and 
Hudson Railroad, in which metal ties welded 
from old worn rails proved ten times as strong 
and cost less than ordinary wooden ties.” 

A basket of groceries on the kitchen table 
reminded me of the vast amount of waste 
paper and old rags used in containers of all 
kinds, as well as writing and wrapping paper. 
On the average the paper is made half of waste 
and half of wood pulp from spruce and other 
lumber. Linen rags have an important place 
in making high grade paper. The U. S. Forest 
Products Laboratory has just developed a 
process for de-inking newspapers by using 
clay, the first cheap process that leaves the 
paper clean to use over again. By salvage of 
ee tremendous areas of spruce are being 
saved. 


My garage, I learned, is lined with wall- 
board made from the pulp of old paper. By a 
new process this pulp is mixed with gypsum 
and water and rolled into strong board, the 
surfaces of which are formed by “chip paper,” 
made from waste paper and waterproofed. 
My attic, too, is finished with another kind of 
insulating wallboard made of sugar cane. 

But while chemists and manufacturers are 
thus saving me money by restoring cast-offs, 
I found that I and thousands of other house- 
holders are guilty of extravagant waste. -In 
my city, garbage is dumped into the sea, but 
in some forty American cities the refuse is 
used. It is rich in ammonium salts, nitrogen 


————__ 


and phosphates, the bases of all fertilize: 
Meat bones are used to make gelatine, 

fertilizer, and soup cubes. I was told, 

that a German engineer,’ Kurt Gerson, figs 
just announced plans for reclaiming ali te 
cellulose matter in garbage, and converting 
it into guncotton, artificial silk and other 
products. He also distills potato parings ang 
waste wood, recovering tar, charcoal, acetic 
acid and other useful products. 

In the United States the Goodwill industries 
have householders save up trash in bags. Ip 
Seattle, for example, some 15,000 bags liaye 
been distributed. The contents are sorted, 
fumigated, repaired, reclaimed, and 
giving useful employment to jobless men and 
women. The same idea in the Ford plants 
gives work to 800 people. 

Only recently an engineer developed a way 
of salvaging the salty water which often is g 
costly nuisance in Oklahoma oil wells. B 
processes of evaporation he has obtained salt, 
bromine and iodine, pigment for paints, epsom 
salts, and ammonia compounds. A chemist in 
Japan has found a way to decompose dis 
carded silk threads into a jelly, which he draws 
out into new silk threads. And the makers of 
rayon do likewise with waste wood to make 
artificial silk. 


* yor _think that the soapy water that 

runs down your drains could not possibly 
serve a useful purpose,” said the chemist. 
“Yet a yarn mill in Germany is converting 
soap suds into a gas with three times the 
illuminating power of coal gas. Another plant 
obtains very good gas by fermenting tanks of 
city sewage. 

“An experimenter in Minnesota is — 
disinfectants, fly spray, paints and cha’ 
from straw smoke. A ton of straw yields 
fifteen gallons of oil, 640 pounds of charcoal 
and some 400 pounds of pitch. Then, in 
larger smelters they are using electrical 
processes to salvage the fine zine, lead, 
and other particles in the smoke, and i 
a handsome profit. In a cement works the 
potash recovered in this way is almost as 
valuable as the main preduct. The Ford 
plants recover about fifty tons of ore dust a 
day from their blast furnaces, which is fused 
and sent back as almost pure iron. They also 
reclaim the waste heat in flue gases and use it 
for drying purposes.” 

“Aren't we going to have any more products 
that are really new?’ I asked. 

“We'll have them only until we can find 
substitutes,” my friend replied. ‘‘ Wherever 
chemists can find suitable substitutes at lower 
cost than the original, they are adding to our 
wealth.” ‘ 





NEXT MONTH 


Moving pictures from the 

inside! Closely guarded 

secrets of the _ studios! 

How lights and cameras 

and machines fool the 
eye! All in 


THE MOVIE MAKER 


A swift-moving and unique 
novel of Hollywood by 


S. W. NEWMEYER 


Don’t miss this absorbing 
story which begins 
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At the right isa view of my draft- 
ing and specification offices where a 
large staff of experienced expertsare 
in my constant employ. 
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All drawingsand spec- 
ifications are prepar- 
ed under my personal 


supervision, 
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My Patent Law 
Offices 
Just Across Street 
From 
U.S. Pat. 
—_ Office 


géaé. 


“| Protect Your Ideas 
‘|| gake the First Step Today—Action Counts nventors 


must. If you have a useful, practical, novel idea for any new article or for an 
rting improvement on an old one, you should communicate with a competent . 
; the Registered Patent Attorney AT ONCE. Every year thousands of applica- 
lant tions for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 


of (even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 

i proof rests upon the last application filed. Delays of even a few days in > 
| filing the application sometimes mean the loss of a patent. So lose no 





rields time. Get in touch with me at once by mailing the coupon below. 


in Prompt, Careful, Efficient Service 


This large, experienced organization devotes its entire time and attention 
to patent and trademark cases. Our offices are directly across the street 


pper 
king from the U. S. Patent Office. We understand the technicalities of patent 






3 the law. We know the rules and requirements of the Patent Office. We can 
it as proceed in the quickest, safest and best ways in preparing an application 
Ford for a patent covering your idea. Our success has been built on the 
ut 8 strength of careful, efficient, satisfactory service to inventors and trade- 


mark owners located in every state in the Union. 


bo Strict Secrecy Preserved—Write 
Me in Confidence 


lucts ” 

All communications, sketches, drawings, etc., are held in strictest confi- 
find dence in strong, steel, fireproof files, which are accessible only to author- 
ized members of my staff. Feel free to write me fully and frankly. Your 





ove case will have my personal attention. It is probable that I can help you. 
ower Highest references. But FIRST—clip the coupon and get my free book. — g 
) our Do THAT right now. \a ou — 


No Charge for Information 
q | On How to Proceed 


The booklet shown here contains valuable information relating to patent 
procedure that every inventor should have. And with it I will send you 
my “Record of Invention’ form, on which you can sketch your idea and 
establish its date before a witness. Such evidence may later prove valu- 
able to you. Simply mail the coupon and | will send you the booklet, and 
the “Record of Invention” form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. No need to lose a 
minute’s time. The coupon will bring you complete information entirely 
without charge or obligation. 


Clarence A. O’Brien 


Registered Patent Attorney 


Mail this Coupon Now 


CLARENCE A. O’BRIEN 

Registered Patent Attorney 
88-Z, Security Savings & Commercial Bank Bidg., 
Washington, D. C. 


Please send me your free book, “How to Obtain 
a Patent,” and your “Record of Invention” 
form without any cost or obligation on my part. 


Member of Bar of : Supreme Court of the United States; NAIC c.cccceccso<0scécsnadnaseiiedpes awe 
Court of Anpesis. District of Columbia; Supreme Court, 
District of Columbia; United States Court of Claims, Add 
FOSS ware ccccccccdcssoseccctsnccnsesescudcssecstannss 


PRACTICE CONFINED EXCUSIVELY TO 
PATENTS, TRADEMARKS AND COPYRIGHTS 
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Your Mistakes 
in English 
STAND OUT! 


you can not hide your mistakes in English— 
they stand out sharply, giving others an un- 
fortunate impression of you. You may not make 
such glaring errors as “He don’t,’’ ‘“You was,” 
*‘Tain't.”’ But perhaps you may make other mis- 
takes which offend the ears of cultured people, 
and cause them to judge you unfairly. 


‘Cant hardly’ 
‘He dont” 
3 a 
You was” 
| a t 
No one will correct your mistakes in English. 
People are too polite. They fear you will feel 
insulted, and unconsciously you keep on making 
the same mistakes. And, though you may think 
your English is good, it may be dotted with 


errors which others notice, and which destroy 
many of your opportunities for advancement. 


What Can You Do? 


For many years Sherwin Cody studied the 
problem of creating the babitof using good English. 
After countless experiments, he finally invented a 
simple method by which 7 can acquire a better 
command of the English language in only 15 
minutes a day. 

Under old methods rules are memorized, but 
correct habits are not formed. Soon the rules 
themselves are forgotten. The new Sherwin Cody 
method provides, on the contrary, for the formation 
of correct habits by constantly calling attention 
only to the mistakes you make—and then showing 

ou the right way, so that correct English soon 
tocodian “second nature.’’ Already over 50,000 
peopie have used this method with the most 
marked results. 


FREE Book on English 


A command of polished and effective English 
denotes education and culture. It wins friends 
and favorably impresses those with whom you 
come in contact. Now, in only 15 minutes a 
day—in your own home—you can actually see 
yourself improve by using Mr. Cody's ‘‘100% 
Self-Correcting Method.” 

A new book explaining Mr. Cody's invention 
is ready. If you are ever embarrassed by mistakes 
in grammar, spelling, punctuation, pronunci- 
ation, or if your vocabulary is limited, this new 
free book, ‘‘How to Speak and Write Masterly 
English,"’ will prove a revelation to you. Send 
the coupon or a letter or postal card for it now. 
SHERWIN CODY SCHOOL OF ENGLISH, 
181 Searle Building, Rochester, N. Y. 





















Sherwin Cody School of English 
181 Searle Building, Rochester, N. Y. 
Please send me your free book, ‘‘How to Speak and Write Mas- 
terly English.” 
Name 


Address 








January, 19y 








City State 


Invention—Hobby of Great Men 


(Continued from page 38) 


Vanderbilt, is well known among railroad men 
for his inventions. He was trained as a mechan- 
ical engineer, and the Vanderbilt locomotive 
firebox has been for years standard for certain 
types of locomotives, yielding an income 
which materially augments that from the 
estate he inherited. 

The latest Cornelius Vanderbilt, the Gen- 
eral’s son, figures in the patent office records 
as the inventor of a shoe polishing device, 
en No. 1,368,078, issued February 8, 1921. 

is application describes it as about the size 
of a large fountain pen. Inside the'tube is a 
polish, which feeds into a brush attached 
to one end, while concealed within the tube, 
wound up like a roller shade, is a polishing 
cloth which can be readily withdrawn. It is 
not of record that this device has ever been 
placed on the market. 


L. JOHN JACOB ASTOR, who went 

down with the Titanic, patented a device 
for cleaning macadamized roads on the general 
principle of a vacuum cleaner—doubtless the 
result of his experience with dusty roads about 
his country place at Rhinebeck on the Hudson. 
Col. Astor’s patent, No. 514,805, issued Feb- 
ruary 13, 1894, was dedicated by him to public 
use without compensation, this gallant gentle- 
man, like Washington and Jefferson, disdain- 
ing to accept money for his invention. No one, 
however, put the device to the test. 

It is a long jump from Astors and Vander- 
bilts to Jack Johnson, the Negro pugilist; 
but they are in the same class as amateur in- 
ventors. On April 18, 1922, while John 
Arthur Johnson was serving a term in the 
Federal Penitentiary at Leavenworth for 
violation of the Mann Act, patent No. 1,413,- 
121 was issued to him for an improved type 
of monkey wrench! 

Prince Henry of Prussia, brother of the for- 
mer Kaiser, took out United States patent 
No. 1,095,468 on May 5, 1914, just three 
months before the great war began, on a 
windshield wiper for automobiles. 

Automobile devices are among the favorite 
inventions of amateurs. Josef Hofmann, the 
famous pianist, invented a steering stabilizing 
device, patent No. 1,457,975, dated June 5, 
1923. In Poputar Science Monraty for 
May, 1927, some of Mr. Hofmann’s other 
inventions, including collapsible skates and 
an automatic piano-player, were described. 
He has always been partial to automobiles, 
and thirty-four years ago built one of the 
first steam-propelled cars in Germany. 


HARLES RAY, motiop picture star, pat- 
ented on May 20, 1919, a combined auto- 
mobile direction indicator and mirror to be 
mounted on the left front fender, or wherever 
the mirror best reflects what is following, and 
contains three electric light bulbs behind glass 
bearing lettering which becomes visible from 
behind when the lamps are switched on. By 
pressing the proper button the driver can sig- 
nal “Right,” “Left,” or “Stop” to following 
cars. 

Women as inventors run largely to feminine 
or juvenile devices. Mrs. Winifred (Hudnut) 
Guglielmi, who explicitly states in her applica- 
tion for patent No. 1,575,263 that she is 
“professionally known as Natacha Rambova” 
patented a “combined coverlet and doll” on 
March 2, 1926, shortly before the death of her 
famous former husband, Rudolph Valentino. 

One of the most prolific of women inventors, 
an amateur, is Mrs. Horatio Nelson Slater, a 
leader in New York and Boston society with a 
country place at Bar Harbor. Her two sons 
will eventually come into $20,000,000 left 
by their father, and her personal wealth is 
estimated at $7,000,000. The profit from her 
inventions she has devoted to charity. 


Several of Mrs. Slater's patents relate tp 
dolls; eyes that move sideways as well ag 
and down, movable eyes for rag dolls, 
with savings banks in their heads, atomige, 
dolls which spray perfume, dolls’ hats, smok. 
ing dolls. Mrs. Slater is also the patentee of g 
tape measure holder and pincushion, a coverfg 
loose-leaf folders on books, a military blanket, 
an automatic ice gage for refrigerators and 4 
combined couch and chair. 

Henry Ford patented a transmission mech. 


anism for railway automotive vehicles: |, 


David Wark Griffith, improvements in the 
art of making motion pictures; Bob Fitz. 
simmons, a new type of punching bag s : 
Benjamin F. Shibe, owner of the Philadelphi 
Athletics, a method of making baseballs, and 
Eugeri Sandow, famous strong man, a strength 
testing device. 

Those inventions seem only the natural by. 
products of the men’s occupations, but when 
we find the late Oscar Hammerstein, theatrical 
magnate and grand opera impresario, with 9 
whole sheaf of patents on  cigar-makj 
machinery to his credit, we wonder “ how come 
until we learn that cigar-making was Hammer 
stein’s first occupation. Some of the millions 
he sank in the most sumptuous opera of mod- 
ern times came from his machine which 
planted most of the hand labor in the many 
facture of cheap cigars. Something also he is 
said to have made by originating the safety 
drain that prevents bathtubs and lavatories 
from overflowing. 

Professional inventors going outside their 
fields sometimes produce devices of little or no 
practical use. Thomas A. Edison took outs 
patent, No. 970,616, on September 20, 1910, 
for a flying machine of the helicopter. type. 
It never fiew and never will. 


UT an Irish horse doctor, John Boyd Du- 
lop, invented the pneumatic tire. A Penn- 
sylvania Quaker, William Painter, invented 
the now universal crown stopper for bottles. 
Christopher Sholes, inventor of the first 
practical typewriter, was a printer. The 
automatic telephone was invented by a Kansas 
City undertaker, Almon B. Strowger, who 
thought a rival had bribed telephone operators 
to bungle his calls. 

It was a New Jersey preacher, Hannibal 
Goodwin, who revolutionized the photographie 
industry and made motion pictures 
by the invention of the celluloid film for mak 
ing negatives. The first machine for knitting 
stockings was invented in Queen Elizabethis 
day by William Lee, a professor at Cambridge. 

Among the more or less famous persons in 
other fields of activity who figure also as 
inventors we find Maude Adams, actress, 
working in the laboratories of the General 
Electric Company at Schenectady to perfect 
a device for showing motion pictures in 
color by daylight. Herbert L. Satterlee, 
brother-in-law of J. P. Morgan and former 
Assistant Secretary of the Navy, has his 
private laboratory in which he works cn X-ray 
and radio inventions. William G. McAdoo 
burned his fingers at a picnic by picking up 4 
metal thermos bottle cap-cup full of hot coffee, 
and invented a heat-proof cap. 

Everybody is an inventor, actual or poten- 
tial, and a good many of the amateur inven- 
tions actually work. 





Coming next month — ‘Whistle 
Punk,”’’ a realistic short story of life in 
a logging camp, complete in the Feb- 
ruary issue. Theauthor, Paul Coo 
sets down vividly the thrills and drama 


of the lumberman’s exciting career a8 
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COPYRIGHTS 


OUR OFFER: 


Your first step 


Before disclosing an invention the inventor 
should write for our blank form ‘‘SRECORD OF 
INVENTION.”’ This should he signed, wit- 
nessed and returned to us together with model 
or sketch and description of the invention for 
INSPECTION and ADVICE FREE. 


Our Five Books Mailed 


Free to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 Me- 
chanical Movements illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Pro- 
? tection. Information regarding Trade-Marks 
and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries, 
and secure Foreign Patents in shortest time 
and at lowest cost. 


Progress of Invention 


Description of World’s Most Pressing 
Problems by Leading Scientists and 
Inventors | 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


HAVE YO'™R CASE MADE SPECIAL TO AVOID DELAY. 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection 
and early filing date in the Patent Office. To secure 
special preparation of your case send $25.00 on account 
with model or sketch and description of invention. 


PROMPT SERVICE, HIGHEST REFERENCES. 
REASONABLE TERMS 











Private Office, Victor J. Evans, with view of Patent Office Through Window 





VICTOR J. EVANS & CO., Patent Attorneys 
Main Offices: 694 Ninth St., Washington, D. C. 





‘| Gentlemen: Please send me FREE OF CHARGE your 

FREE | books as described above. 
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fARTOONING 


LEARN AT HOM 





For a Few Cartoons’ 


jot read the following “straight from 

the shoulder” letter and you’ll see why 
we say that the Washington School of 
Cartooning can prepare you for the big 
pay field of Cartooning, in your spare 
time, at home, by mail. 

“The enclosed cartoons,” says O. A. 
Pokrandt, a Wisconsin student, “are sam- 
ples of my progress in drawing. I have 
received $250 for these and the enclosed 
letter will show that I have a ready mar- 
ket for my work in the future. The mak- 
ing of cartoons has been one round of 
pleasure and enjoyment as well as prof- 
itable to me.” 


Cartooning Pays Big 


There’s no more attractive or highly 

id profession today than Cartooning. 

illions of dollars are spent every year 
on cartoons. Capable cartoonists earn 
from $50 to $250 a week. Learn to draw 
side-splitting comics—right at home in 
spare time through this amazing method 
that has already been tested and proved 
by many Washington School Graduates. 
No special talent or previous training 
needed. No drudgery. And in a very 
short time you should be ready to make 
money drawing cartoons. 


Send for FREE Book 


A new handsomely illustrated book has just 
been printed, which gives all the most up-to- 
date information on the wonderful opportu- 
nities in Cartooning, and shows how this star- 
tling method enables you to enter this field. 
It tells all about our students—their success— 
what they say—actual reproductions of their 
work—how they made quick profits while 
studying. This attractive book will be sent 
without cost or obligation. Send for it. Mail 
coupon NOW. Washington School of Car- 
tooning, Room 241-F, 1113-15th St., N.W., 
Washington, D.C. No obligation. (No sales- 
man will call.) —_ 
Washington School of Cartooning, 

Room 241-F,1113-15thSt.,N.W.,Washington,D.C. 
Please send me without obligation, your illustrated 
FREE BOOKLET on Cartooning. 


Pras she ands dae dncin dene tnccdskecesscoene 
(Write Name Plainly) State whether Mr., Miss or Mrs. 





January, 1993 











Success or Failure — 


(Continued from pege 15) 


in some happier situation. We avoid difficult 
decisions by postponing them. And yet we 
fail to see how these mere habits, often triv- 
ial, loom to mountainous obstacles on the path 
toward success. Even if we saw this truth, 
we'd probably say with resignation that such 
habits can’t be changed. But they can. 

For evidence, let’s turn to Walter Brandt. 
Walter was a spoiled only son exactly like 
Joe. When he grew up his parents found 
him so insufferable that they got rid of him. 
They sent him away to school. 

Luckily, the school was of an unusual kind. 
The boys lived in the open, laid out their 
playground, raised their own vegetables, 
milked the cows, got their meals, washed the 
dishes, made their beds. They published a 
magazine, taught the younger boys—helped 
to run the whole school. Their studies of 
arithmetic, geometry, English and science 


were means toward the pleasurable end of - 


discharging these responsibilities. 


So THEY not only learned facts, but they 
learned to codperate, to think straight and 
to convert their thoughts into deeds. 

Most important of all, they were forever 
working with tools. You can’t develop very 
serious daydreaming habits if you have highly 
developed tool-using habits. 

I needn’t tell you what this vastly changed 
environment did to Walter. 

Now the important problem for most of 
us is that our folks have raised us in some re- 
spects as Walter’s did; and-we can’t alter our 
environment, as his was altered, to rid our- 
selves of unfortunate habits. What shall we do 
about it? 

Recent laboratory experiments in child 
psychology may furnish the answer. There 
it has been found that it is less feasible to try 
to “break” a child of habits by punishing him 
than to simply “uncondition”’ the habit. 

For instance, here’s a child who has been 
several times knocked down by a neighbor’s 
woolly white dog. Being knocked down—loss 
of support—is an unlearned or primitive fear. 
This small child’s fear of being knocked down 
became associated with white, furry things. 
He now shrieks if he sees a white rabbit. 


ET’S see how ihe psychologist “uncondi- 

tioned”’ the rabbit fear in the child. 

Watson got the child comfortably settled 
over a tasty lunch at one end of the room. 
Then he had the rabbit brought in at the far 
end of the room. The child whimpered a min- 
ute, but. the rabbit came no nearer, and the 
food tasted good. On successive days, the 
rabbit was brought closer while the child ate. 
And finally the child was actually fondling 
that once dreaded rabbit with one hand while 
he ate with the other. 

“All right,” you may say, “I see what these 
habits are and how they were formed and how 
they may be altered. Can’t we find some order 
in our habits—some key habit system to 
take up first?” 

I think we can. 

Follow your acts through the day. When 
you get up in the morning do you take five 
minutes of brisk exercise and a shower, dress 
neatly and go down to work clean-shaven and 
clear-h ? Perhaps your neighbor may 
lie late in bed, bolt a cold breakfast and rush 
off to work sloppily dressed, heavy-headed and 
unshaven till noon. 

In our relationship with our fellows is a 
second habit system—the social habits. We 
greet people and work with them sunnily or 
gloomily only as a result of acquired habits of 
action that we rarely think about. 

Thirdly we have a system of work habits. 
Some tackle the day’s job as soon as they get 
to shop or office. Others fuss around first. 


things in new and better ways. 


_ impulse} to preserve your self-esteem will help 


a 


Fourthly we have a system of thinkin 
habits. Some play yes-man to the chief, fol. 
low all the office traditions, and make decisions 
on the basis of rumor, gossip or Prejudice, | 
Others look the actual facts of each problem 
~~ in the face. 

inally, as we go about our day’s wor 
show either possession or lack of a fitth ang 
very important habit system, which consists 
of inventive habits. The fellow who sticks in 
the rut is the fellow who always does the 
same thing in the same way. The fellow who 
gets ahead is constantly trying to do useful 


So here are five key systems of habits: 
bodily habits, social habits, tackle-it habits, 
fact-facing habits and inventive habits. [If 
we're deficient in any one of these systems 
we shan’t succeed as well as the fellow who isn’t. 

“Ah, but,”” you say, “we're told you can't 
teach an old dog new tricks.” 

It appears, however, that we were told 
wrongly. During the last two years Professor 
E. L. Thorndike, of Teachers College, Co- 
lumbia University, has conducted experiments 


with a group of adults averaging 42 years of |. 


age and a group of people averaging 22, and he 
has compared their learning ability with that 
of children. In general, both adult groups 
learned more rapidly than the children, and the 
speed of the 42-year-olds was only about one 
sixth less than that of the group averaging 22 
years. 


UCH experiments seem to show that while 
we've lost the habit of learning, through 
disuse or distaste, we haven't lost the ability to 
learn. Why should we give up hope of acquir- 
ing more useful habits or of altering whole 
habit systems that hamper us? 

I don’t believe we should, because I’ve seen 
such habit systems frequently changed in 
others, and I’ve changed them in myself. Any 
crisis in your life is a good time to do it—when 
you are graduated from school, when you get 
your first job, when you marry, when you lose 
your job. 

And the way to go about it is to take an 
inventory of your five key habit systems by 
observing your own actions in the course of 
the day’s work. You'll pick out fairly easily 
the crucial habit system in your own case. 
Set aside six months to alter just that one 
system of habits. - 

I know a man who had gotten well along 


toward middle years coddling himself, afraid |. 


he had a weak heart. 

It chanced that an insurance physician 
found his heart in perfect condition. About 
the same time the man bought a radio set. He 
got up one morning to do the radio calisthenics. 
That morning’s brisk exercise under pleasur- 
able conditions with stimulating music brought 
og exertion into new associations for 

im. He kept it up. Now he plays golf, swims, 
and rows, and of course all his other habit 
systems have correspondingly improved. He 
was on his way to being a failure at fifty. Now 
he’s looking forward to greater success at 
sixty. 


D? YOU see how stage setting helped? 
Doubtless you can devise ways to set 
the stage for the correction of your own malad- 
justed habit system. An excellent way, after 
you've discovered what habit you had best 
alter first, is to tell everybody what you're 
going to do. Boast about it. The natural 


you over the hardest part. 

And of course, when the new set of responses 
is under way, the pleasurable accomplish- 
ment associated with them will itself become 
part of the stage setting that will lead to the 
strengthening of the altered habits. 
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Why Don’t We Fly? 


(Continued from page 21) 


clinging to a sinking machine, while other air- 
jiners, again, have burst into flames aloft (back- 
fires are a sheer terror) or lost vital parts of 
their framework, broken off in mid-air. 

One pilot was shot in the back of the head 
by a mad passenger, but that was an excep- 
tion! The channel crossing being one of Eu- 

’s stormiest passages, pilots have often to 
fight every inch of the way. Captain Bar- 
nard, England’s best flyer, killed the other day, 
once said to me on our descending at Croydon: 
“J had to hold her the whole way over.’ So 
had Wilbur Wright to “hold her’—but that 
was in 1908. 

On all flights, no matter who the pilot, 
one feels that the reliance that must be placed 
on the human element is definitely unaccept- 
able. Nevertheless, let not this indictment 
obscure the fact that the airplane, even as at 

resent most imperfectly constituted, is a 
highly useful accessory in Europe today, 
enabling adventurous business men to dash 
from capital to capital—also jockeys and 
prima donnas and statesmen. 


IG flights, quite wrongly, cloud every- 
B thing—and have done so this last year 
more than ever before. Appealing to the 
imagination by their “death or glory” touch, 
these essentially military performances were 
revived four years ago when Captain Doisy 
startled the world by racing from Paris to 
Shanghai, via India, in under ten days. Prior 
to that, away back in 1919, Alcock had flown 
the Atlantic without stop, and Ross Smith had 
gained Australia from England in twenty- 
eight days—two feats comparable with every- 
thing done more recently, save Lindbergh’s 
exploit, which stands alone. 

In sober fact the year’s events have demon- 
strated, first, the grievous peril and handicap 
of enormous gas tanks, and second, how utter- 
ly even the stoutest and most powerful ma- 
chine still remains at the mercy of the elements. 
In many more instances than the contrary, the 
year's big flights have been mournful failures, 
as is shown by the following tabulated list: 

Captain Fonck, Sikorsky biplane. Overturned 
at take-off, New York, and caught fire. Weight 
of gas too heavy. Two dead. Point raised: Are 
war “aces” the kind of men to carry through 
patient, “‘safety first,’’ pioneer peace flights? 

Colonel de Pinedo, Italian amphibian. Many 
vicissitudes in hemisphere-to-hemisphere flight 
‘culminating in engine failure on return jour- 
ney off Azores and three-day tow into port. 
Engine had failed several times previously. 


UNGESSER and Coli, Petez biplane. 
Many were in tears at Le Bourget, Paris, 
when these two gallants took off on their “sui- 
cide flight.” No floats, no wireless, no previous 
experience of aerial navigation over the ocean. 


| Last seen flying out over Ireland en route to 


New York. Probable engine trouble, or lost 
way or struck water in mist. The huge 450- 

rsepower engine being part of the fuselage, 
the White Bird would have sunk like a stone. 
Nungesser was another war “ace,” and a wild 
one at that. 

Sir Alan Cobham, de Haviland biplane. 
Took six months getting to Australia and back, 
from England, but was surveying. Reported 
- flying impossible -east of Caleutta in monsoon 
| period, that is, three months a year. 

Captain de Mounayes and companions, 
biplane. Flying from West Africa without 
floats and against French Navy Department’s 
structions. Wreckage of Mounayes’ machine 
was found weeks later off Brazil. Crew had 
evidently turned one wing into a sort of raft. 

Colonel Lindbergh, Ryan monoplane. New 
York-Paris, solo. The only flight executed in 
its entirety according to plan. Motor good, 
machine good, man transcended both. Had 
favoring wind, but the (Continued on page 140) 
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Why Don’t We Fly? 


(Continued from page 439) 


unfaltering reliability of the’ Wright Whirl- 
wind motor (a long way the most notable 
practical aviation adyance since the war) 
wedded to a physical resistance and a genius 
for aerial navigation without parallel in the 
pilot, decided things. But we must get back 
to earth after it. 

Chamberlin and Levine, Bellanca — mono- 
plane. New York-Eisleben, 4400 miles nonstop 
and still the record. A feat to be spoken of in 
the same breath as Lindbergh’s, in view of 
Levine’s dead weight. The Bellanca-Wright 
machine is accepted by Cobham as the most 
perfect—or the least imperfect—airplane yet 
evolved, “practically flying itself’’ and afford- 
ing all-round outlook. Favoring winds, and 

ir waited many weeks for take-off. Pilot’s 
ies of way in Germany will lead to introduc- 
tion of air pilots to lead oceanic flyers into air- 
ports just as tugs lead liners into port. 

Capt. Doisy, biplane. Six-ton machine, 
creaking under immense gas load, crashed 
directly after taking off from Paris for Siberia, 
chasing record. Burst into flames, but pilot 
and companion leaped clear. This accident 
to France’s “ace of aces’ decided the French 
government against any further attempts until 
an equal of the Wright motor should be 
evolved. The bitterest year in French air annals, 
Doisy himself admitting that the limit has been 
more than reached in crowding power into con- 
temporary machines. Several other French 
attempts at records likewise failed, chiefly 
from engine trouble after many hours’ flying. 

Lieut. Carr, 700-horsepower Hawker-Horsley 
bomber. Three attempts to reach Calcutta in 
nonstop from England and gain record. First 
result: wrecked in Persian Gulf after thirty- 
four hours’ flight, crew just escaping sharks. 
Second: landed after two hours, engine fail- 
ing under great weight of gas. The landing, 
with nearly a thousand gallons aboard, char- 
acterized as the most hazardous and brilliant 
ever accomplished in Royal Air Force. Third: 
Crashed after nine hours, in Danube, Austria. 
Machine lost, companion gravely injured. 
This constituted England’s official contribu- 
tion to events, the government, after failure 
number three, adopting the same line of with- 
drawal as the French. 


OM M ANDER BY RDand companions, Fok- 

ker monoplane. The most instructive east- 
ward flight. Came down off Normandy coast, 
machine a total loss, after anguishing night 
lost over France in storm. Should have been 
piloted to Paris from Brest. Byrd’s log shows 
Atlantic crossing—even when one has waited 
for favorable take-off for weeks—can be cruel 
even if midsummer. Few reading his agonizing 
entries can see how a regular service could 
maintained in such circumstances. Eighteen 
hours without seeing land, sea or clouds— 
just impenetrable mist. Compass, unlike 
Lindbergh’s, went all wrong towards close of 
flight. But machine managed to retain level 
keel, gravest mist peril being that one rarely 
knows at what angle relative to the ocean one 
is flying. Byrd’s flight indicates that as great 
strides have got to be made in devising reliable 
air navigation “gadgets” as in improving the 
actual machine. Byrd is considered in Europe 
America’s most Positive Pioneer as a facer of 
realities and a “‘go slow” man. 

Herr Loose and companions, Junkers mono- 
plane. In effort to attain New York in first 
westward crossing, reached Irish Atlantic 
coast, where progress was made at rate four 
miles an hour, and decided to return in view 
of hopeless gale and fog. This experience was 
sensible and instructive. It satisfied thinking 
Europeans that a regular westward crossing by 
the short Newfoundland route is out of the 
question in the airplane’s current condition 
of development, the weather off Ireland and 
the Banks being about (Continued on page 141) 
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Why Don’t We Fly? 


(Continued from page 140) 


i. worst, day in and day out, that could be 
und for flying anywhere in the world. 

Terr Risticz and companions, Junkers mono- 
: In same attempt, turned back after 
teaching Bremen, owing to North Sea gale. 
Hiot says it is not possible for two machines 
$9 remain together in ocean flight. The Junk- 
"és is regarded as the most airworthy craft 
/Burope has at present to offer for this line of 


= and Schlee, Stinson monoplane Pride 
of Detroit. After rough trip from Harbor Grace 
to London continued to Germany, Turkey, and 
India in attempt to break twenty-eight-and- 
a-half-day round-the-world record. Finally 
arrived in Shanghai. Hopped off for Tokio, 
Japan, but forced down at Omura and held for 
three days on account of storm. Arrived in 
Tokio only to give up crossing of Pacific when 
study of conditions proved such an attempt 
foolhardy. 


IVON and Corbu, Farman Goliath biplane. 
Returned to Paris after two hours’ circling 
test in mist, prior start for New York. Givon 
had to pour out 1500 gallons of gas for two 
hours before risking a descent. Apart from the 
constructor’s thesis that a westward ocean 
flyer has to be prepared to tackle 800 more 
/miles than an eastward one, owing to contrary 
‘winds, this giant machine has to be literally 
‘held every inch of the way, otherwise, in a mist, 
ithe is as liable to fly upside down as right side 
} Accordingly, the two Frenchmen wisely 
decided that the strain in keeping on for New 
York would be altogether superhuman. 
Captain Hamilton, Col. Minchin and Prin- 
‘cess Wertheim, Fokker monoplane. Last seen 
in mid-Atlantic fourteen hours after leaving 
England. A heroic but hopeless attempt in 
the same category as Nungesser’s—no floats, 
no radio, no previous ocean experience, bad 
weather signaled before starting, machine hur- 
tiedly amended by British Air Minister’s or- 
der because part of the tail of a similar machine 
had broken off in mid-air a few days before, 
with fatal results, during a London-Amsterdam 
airliner’s flight. 
Capt. Courtney, 450-horsepower Napier- 
Dorner flying boat. Trying to effect first west- 
crossing in hops via Azores. Courtney, 
a helicopter pioneer, realizes that any practical 
‘ocean flying must be in a seaplane, and that in 
‘the opening years, at least, the westward serv- 


} ice will have to operate via the southern route. 


; ee 20 D, Hill and Payne, Fokker mono- 
A plane Old Glory. Left Old Orchard, Maine, 
iwith rather poor take-off, and last seen 350 
miles at sea. SOS received early next morning 
from position computed to be 600 miles east 
of Newfoundland. No further report until a 
week later when steamship Kyle found wreck- 
age of wing 100 miles north of position indi- 
cated in SOS. 

Tully and Medcalf, monoplane Sir John 
Carling. Planned nonstop flight from London, 
Ontario, to London, England, but after false 
start flew to Harbor Grace, Newfoundland. 
Later left Harbor Grace for England and was 
never heard from again. 

MeIntosh and Fitzmaurice. Flew from Dub- 
lin to western coast of Ireland and out to sea in 
trans-Atlantic attempt. Forced to return 
after two or three hours bucking storms. 

Ruth Elder and George Haldeman, Stinson 
monoplane. Flew from New York in attempted 
nonstop flight to Paris. Broken oil: line-forced 
them into ocean 500 miles west of Spain. 
Picked up by Dutch tanker Barendrecht. Their 
plane exploded and burned shortly after they 
were rescued. 

To complete this tabulation, which speaks 
for itself, I shall only say of the ghastly Hono- 
lulu race, with its eleven dead or missing, that 
(Continued on page 142) 
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Why Don’t We Fly? 


(Continued from page 141) 


been traceable to “Lindbergh mania,’’ and that 
it will doubtless mark the same milestone in 
flying that the ill-starred Paris-Madrid race 
did in motor racing in 1908—when half of the 
competitors were either killed or injured, in- 
cluding Renault, and road racing was ever 
afterwards controlled. And the successful 
Honolulu flights do not balance the record. 

I now come to the more popular side of this 
inquiry, namely: Why don’t WE fly—you and 
I and all of us? Why hasn’t the airplane caught 
on like the automobile? Why haven’t we got 
hangars as well as garages? Why don’t we “take 
the air’’ instead of crowding together along the 
highway in prosaic procession? Is it that the 
air is definitely not man’s element? Or that 
the risks are too big? Or the cost? Or is it that 
the air is purely and simply—dull ? 

One observes that Colonel Lindbergh, sup- 
ported by the Guggenheim Foundation, is 
preaching the gospel of safety far and wide, 
and naturally enough every syllable that a 
Lindbergh utters must be respectfully listened 
to, but I, for one, cannot see in any circum- 
stances this generation taking to the air en masse, 
and in this view I believe I am in the good com- 
pany of Orville Wright and Edison. 


he ~ plain truth is that the average person 
doesn’t miss being out of the air one wee 
bit, and what the average person doesn’t miss 
he or she is not going to chase. There are many 
reasons for this supineness, other than mere 
danger. You can get as sick in the air as ever 
you can in the worst cockleshell. Except in the 
new cabin airliners—when you might as well 
be sitting in a Pullman with far less risk—you 
cannot hear a word that anybody shouts at 
you. The vibration of the engine and its din 
are positively nerve-shattering. The boredom 
of the air is complete—hence most people try to 
read aloft, like Lady Hoare, the British Air 
Minister’s wife, going to India. Chronic colds 
and deafness are frequent among air travelers. 
Air bumps, when a ship falls three or four 
hundred feet without warning, are not by any 
means rare. And what is there to do or see or 
say as you go speeding through the heavens? 
True, a bird’s-eye map unfolds itself on clear 
days, but there is no charm, no propinquity, 
no enjoyment of the countryside about such 
a skimming through the firmament—even a 
mountain looks flat! Where, too, is the cheery 
roadside inn where one may pull up, or the 
riverside meadow where one may picnic? Just 
grease and oil and din and wind and danger! 
Personally I believe, too, that there is a grow- 
ing psychological reaction against speed of all 
kinds as a method of enjoyment; that people 
are coming increasingly to realize that more 
satisfaction can be extracted from “going on 
one’s flat feet’ than from careening about the 
place, numbed and noting nothing, one’s limbs 
cramped; but that may not be so. Quite cer- 
tainly, however, where the automobile errs in 
depriving us of the real joys of the countryside, 
the airplane errs a hundredfold more, and must 
always so err. 


IHEN take the matter of cost, upkeep and 

fitness to pilot an “‘air flivver’”’ such as the 
one Henry Ford is putting on the market or the 
already existing British Moth. As a sport for 
reckless youth, this air flivvering may catch on 
a little, but what of the vast majority? 

In the first place, the “air flivver’’ will cost 
about six times as much as a small automobile, 
and one’s life insurance will go a-soaring. 
Again, the owner-pilot would have to be a 
qualified mechanic, always tinkering with his 
machine, keeping it up to the mark—or else 
ey lies ahead. The cost of gas, oil, parts, 
and so on would be proportionately large. 

And as for fitness, no one has ever suggested 
that air gieting is a job for anyone approach- 
ing middle age—most (Continued on page 143) 
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Why Don’t We Fly? 


(Continued from page 142) 


experts will tell you that thirty-five is about as 
old as one may be. 

But, none the less, let us imagine Smith up 
in his machine. He has kept fit and on the 
water wagon. He has labored unceasingly in 
his hangar. He has saved and saved to indulge 
the new sport. He has even risked taking up 
his wife and children for a Sunday outing (and 
how many husbands would risk that!). Yet 
what does Smith get for all this? Excitement, 
a rare sense of exhilaration—maybe. But sup- 
posing he contrives to effect safely a picnic 
trip of, say, 200 miles out and 200 miles home 
—what has that headlong rush through the 
ether availed him and his, even if all escape the 
drawbacks of flight enumerated above—sick- 
ness, deafness, numbness and the rest? And, 
eternally hovering over every civilian flyer, 
there would also be the grim specter of death. 
It is idle to argue, in this connection, that the 
air is as safe as the road. On the rare occasions 
when something goes wrong on the road one 
just gets out and puts it right. When some- 
thing goes wrong aloft—even a tiny bit of grit 
in the engine—one has got to come down forth- 
with and find a landing place as best one can 
at fifty or sixty miles an hour, unless one be 
an expert in the “Gosport” landing, which few 
amateurs ever could be. 


T IS this ever-present nightmare of the 

forced landing, coupled with the knowledge 
that the slightest false move or rupture of the 
controls or framework may hurl one to instant 
death, that damns the present airplane as a 
serious “average man” proposition. In our 
time, in fact, birdmen are born, not made. . 
Lindbergh took naturally to the clouds just 
because he had something in his make-up 
bearing him that way, which we have not got 
and never shall have. Doubtless it is difficult 
for Lindbergh to understand this, but it is so. 
Why, following the same line of thought, 
should a matron like the Duchess of Bedford 
(or the late Princess Wertheim) take to the 
clouds when only two other women out of all 
England's twenty million are flying regularly 
with them (Mrs. Lynn and Lady Bailey)? 
Why are not all our daring young women up 
in the air too? There can only be one answer: 
in the vernacular, they are not built that way. 

And yet what the Duchess does has sense in 
it. I met her recently at Seville when she 
was flying through Spain and North Africa try- 
ing to photograph eagles. She has a twenty- 
horsepower Moth, a tiny thing which “does 
sixty,” and she retains a brilliant young pilot 
named Barnard who plans everything from day 
to day, taking no risks. Yet he confessed to me 
that even after fastening an additional gas tank 
on one wing he could muster only fifteen gal- 
lons, which necessitates a landing every 180 
miles. Barnard told me flying had come up 
against a stone wall and that we must wait 
on the appearance of a new electrical wizard 
for a further step. Which brings me to my 
last point, the future. 


ROPHECY is not in my line (which does not 

mean that I am about to embark upon same). 
But an intelligent lumping together of the 
best recent thoughts upon flying, followed by 
an extraction of near-future probabilities there- 
from, is another matter. 
Wells has to say—the fellow who wrote about 
the last war in the air twenty years before it 
occurred. Wells thinks that mechanically we are 
on the right track but that we have been the 
veriest pygmies in regard to organizing aerial 
dominion. He wants England alone to spend 
$250,000,000 a year on laying out, equipping 
and sustaining a mammoth public air service 
teeming with reserve pilots and machines so 
that when anything goes wrong there are im- 
mediately a substitute man and machine stand- 
ing by. Then he goes (Continued on page 144) 
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Why Don’t We Fly? 


(Continued from page 143) 


off into politics and war. As far as our having 
only been inclined to nibble at things is con- 
cerned, Wells is probably right enough, but it 
is difficult to understand why he supports the 
gasoline engine. It is really this that has 

conked out”’ in aviation. Any impartial pilot 
will tell you so. In Europe the big gas and 
engine firms are well aware that their combi- 
nation has_been found grievously wanting, and 
that is one reason why we are seeing so many 
record-breaking attempts. These firms do not 
want the truth to get out and are financing 
these flights in the hope of dazzling the public. 
Yet the record of the gas engine is there for all 
to see. To get any distance at all, passenger- 
carrying planes (freight machines have been 
ruled right out as hopeless commercial losses) 
have to take on board immense loads of peril- 
ous gas, for the carrying of which engine wer 
has to be correspondingly sacrificed in bulk; and 
these machines continue still to explode or 
crash inexplicably and when in the most expert 
hands—a vital point being that after such a 
disaster the machine is usually such débris 
that inquiry into the cause of the smash is out 
of the question. 


Dz. copious helicopter study, no ad- 
vance has been made toward rising directly 
from the ground or alighting equally directly, 
seemingly the main immediate hope of safe 
landing, while equally profound research has 
failed to produce a noninflammable air engine 
of the Diesel order. 

So that pioneers are willy-nilly thrown 
back upon electricity for a solution. The 
day—perhaps far distant, perhaps close up— 
that an electrical contrivance is invented by 
which power can be either transmitted aloft 
to a machine, or, better still, actually harnessed 
in by the machine’s own progress through the 
ether . . . that day will be the red letter one we 
are all waiting for. Then it will not be neces- 
sary to come down on the slightest mishap 
supervening; forced landings will be a night- 
mare of the past. 

Yet another invention will also have to make 
its appearance—some device on the parachute 
principle by which a machine may remain 
suspended indefinitely aloft when something 
goes wrong. A greater incentive will also be 
given to flight by the laying out of landing 
fields right and left. In this connection an 
Englishwoman, Mrs. Lyon, not long ago per- 
formed the extraordinary feat of effecting 
nearly 100 landings during a 1300-mile flight 
around England between sunrise and sunset. 
Only thirty of these were on airdromes and she 
did it to try to impress upon scores of cities 
the drawing value of landing grounds. 


N THE other hand Sir Alan Cobham’s ef- 
forts to lecture the British one and all into 
Moths for their better health and spirits have 
fallen as flat as a pancake. Nothing doing in 
the tight little island, whose boisterous climate 
and short distances, incidentally, militate 
strongly against civilian aerial expansion. 
Rather may we look for developments in the 
great open spaces of Australia, South Africa 
and along the route to the East, the airplane’s 
true domain, spanning vast distances in equa- 
ble conditions. In like manner, Chamberlin’s 
hop from the Leviathan was in the strictly 
practical vein. There is no reason whatever 
why future ocean “greyhounds” should not have 
half a dozen hangars stowed away forward, 
likewise a runway from which postal machines, 
with passenger accommodatior, would sys- 
tematically hop ashore, in flying weather, from 
as much as’ five or six hundred miles out. 
Here, indeed, we revert to the true current 
realm of the airplane-in-peece in its present 
form: as a useful accessory. But as an inde- 
pendent means of transport or purveyor of 
pleasure for the multitude . . . no. 
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The Prospector’s Fortune 


Jim quit after nine years with $900,000. At 
that same time John had put in 21 years and 
accumulated $525,000, while Bill’s term had 
been 30 years and his savings just half a 
million. Ten minutes. 


Troy and Avoirdupois 


The 16-ounce avoirdupois pound contains 
7000 grains and the 12-ounce Troy pound 
5760 grains. Therefore 864 pounds of feathers, 
which properly should be weighed by avoir- 
dupois, equals 6,048,000 grains. The 72 
pounds of gold by Troy weight equal 414,720 
grains—so that the difference between those 
quantities of feathers and gold is 5,633,280 
grains. Twelve minutes, 
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The merchant bought 30 coats at $12.25, 
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Weight of a Bottle 


If we add a tumbler to both sides of the 
middle scales, then the two upper weighings 
will be alike with respect to one side, which 
fact, on the axiom that “things equal to the 
same thing are equal to each other,”’ will estab- 
lish that a pitcher is equal in weight to two 
tumblers and a plate. 

Substitute 4 tumblers and 2 plates for the 2 
pitchers on the bottom scales, and we then 
have 4 tumblers and 2 plates balancing against 
8 plates. 

Remove 2 plates from both sides, and we 
thereby prove that a plate is equal to 4 
tumblers. Substitute 4 tumblers for the plate 
on the middle scales and it is revealed that a 
bottle is equal to 5 tumblers. Five minutes. 
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Prohibition—Is It Good for UsP a 


(Continued from page 11) 


By CHARLES A.L. REED, M.D. 


of the Eighteenth Amendment. That Amend- 
ment, through the Volstead Act, suppressed a 
few thousand distilleries and breweries whose 
products were standardized under the Pure 
Food and Drugs Act. This was considered a 
great triumph by the Volsteadians. They did 
not, however, count upon a hundred unregu- 
lated distilleries and a thousand breweries 
in the homes of the people for every com- 
mercial enterprise that had been suppressed. 
Added to this volume of poison is the tide of 
spurious liquor manufactured abroad and 
brought into America urrder forged labels. In 
this way, indirectly, I admit, the Government 
of the United States is engaged in poisoning 
the people. “But,”’ say the Volsteadians, “why 
do they drink? Of course it’s dangerous. Let 
them observe the Constitution.” 


AY THIS point we come to other facts that . 


our friends studiously avoid. They fail 
to consider that peoples of all lands take alco- 
hol in some form. Physiological chemistry has 
taught us that alcohol is present in the normal 
tissues of the body, even of the brain. This 
alcohol gets there from several sources. Cer- 
tain foods contain alcohol. Certain of them, 
notably the starches and sugars, generate 
alcohol in the process of fermentative changes 
before they reach the tissues. There are scien- 
tists of high credibility who advance the theory 
that all cells of the body generate alcohol in 
some form; and, finally, that the alcohol thus 
generated, or thus introduced into the body, 
is the energizing element, the real dynamic, of 
the organism. This hypothesis fits in with the 
everyday experience of people who, to relieve 
fatigue, find refreshment in some alcoholic 
beverage. It is unquestionably true that many 
do not need recourse to this expedient. But 
the world at large, even in the United States, 
has recourse to it. This fact is not the slightest 
warrant for intemperate alcoholic indulgence. 
On the contrary, it defines the scientific limit 
of strict temperance. The necessity for alcohol 
may be taken as a natural law of well-being for 
the vast majority of the human family. We 
thus see that our prohibition friends, by their 
unwarranted zeal, have succeeded in placing 
the Constitution of the United States in con- 
flict with the constitution of man. 

Of course, what the prohibition advocates 
have put forward as the causes of the lower but 
rising death rate has little to do with the 
question. At no time in history has preventive 
medicine been so effective as in the last seven 
years. The people of the United States have 
been better nourished than ever before. This 
is to be accounted for by the fact that we 
have been sucking into our coffers the 
gold of the world; that during that same period 
we have further developed our matchless 
natural resources; that labor, through the 
power of organization, has secured its share of 
this almost abnormal wealth. People in general 
have been able to feed, clothe, and house 
themselves better than ever before. 

There are a few more points which the Vol- 
steadians fail to take into account. They ig- 
nore the uncounted thousands who, as known 
to the medical profession, have succumbed in 
the everyday conflict of life for want of a little 
alcohol now and then to maintain their phys- 
iological balance. They, Volsteadians, have 
failed to take into account the great increase 
in the consumption of narcotics, especially 
the crime-provoking heroin, as a substitute 
for alcohol. They pretend not to see how this 
inherent physiological demand has led to con- 
tempt for the law which would inhibit or 
prohibit it.. And they have especially failed to 
go further and show how contempt of the 
Volstead law has led io a contempt of all laws, 
even laws of persone! and public health. 


By HAVEN EMERSON, M.D. 


As presence of alcohol in the body shares jn 
causing indiscretion in its further use, and isa 
common contributing cause of venereal infes. 
tion, because of the lack of self restraint g 
regularly developed in both men and women 
by doses of even less than toxic strength, it 
would not be strange if we found better fall 
in persons, communities, races, and nations 
where the beverage use of alcohol falls because 
of voluntary or compulsory restrictions. 

Such facts as we have and such opinions ag 
come from responsible professional sources are 
in entire agreement as to what has resulted from 
the attempt to reduce the use of beverage 
alcohol by law and its enforcement. 

The death rates of children, and of women 
under 35 years, have fallen at least as fast and, 
for most age groups, more rapidly since than 
prior to 1920. The death rates of men at 9% 
and over, and for women at 45 and over, are 
less favorable since than before prohibition, 

The age group in which the improvement jg 
most marked is that of children under five, a 
part of our population most quickly affected 
by changes in living standards. 

As Dr. Dublin has shown, “over half the 
total population of the country appears to 
have experienced an improvement in mortality 
in recent years, which is consistent with the 
assumption that conditions of life under prohi 
bition have been favorable to women and to 
youths, and children.” : 

Opinions are a good supplement to the facts 
of death rates which, after all, show tendencies 
but do not give explanations. 

Students of social conditions, residents in 
settlement houses, physicians, nurses, teachers, 
and, above all, the social workers see in the 
lessened hazard of deaths a concrete expression 
of the higher standard of living, the improved 
shelter, clothing, food, duration of education, 
and quality of recreation which has been made | 
possible by the diversion of ten percent of the} 
family income from liquor to other uses. 


TOP M sn e ee 











MONG the more convincing social evi 
of the causes leading to better health dur 
ing prohibition are increase in earnings, savings; | 
and insurance among wage earners, and ime 
proved productiveness following in part Te 
duced absences from work because of Sunday 
and holiday drinking; less delinquency due to 
alcoholism, fewer first offenders and partic 
ularly less juvenile delinquency; less need of 
material relief for women and children because 
of neglect, brutality, dispossession due to 
family drinking; lessened sales of narcotic 
drugs; increase in school attendance among 
children of legal working age. ; 
In the early uncritical experience of man 
with alcohol he considered it a panacea for 
disease and for social maladjustments. The 
longer he studies and uses it the more incom- 
patible it appears to be with the ambitions and 
social organization of today. Use of alcohol 
is a bar to some of our health progress, espe 
cially in families where the mother and child are 
the first to suffer from waste of carelessness, 
illness, unemployment, accident, or neglect 
o: the wage earner. Liberty of the man to 
drink as he chooses has often denied his wife 
and child freedom to eat what they need. Im- 
proved health of women and children in the 
United States since prohibition can be accepted 
as an economic result of diversion of wages 
from saloon to clothing, food, and rent. q 
Men, and to an increasing degree those over 
35 years of age, have failed to benefit widely 
themselves because it is among them, chiefly, 
that habit, the means to pay, bravado, and @ 
childish self-assertiveness against intelligence 
and the law have led to continuance of the 
use of alcohol when and where it can be 
and of whatever kind. 4 
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Can You Say 
What You Mean? 


(Continued from page 36) 


past and study their changing shades of mean- 
ing. 

Words are living things. Like mankind, 
language has evolved from primitive begin- 
nings. Many of the words now in common use 
are traceable to the dawn of history. Countless 
words have been discarded, having outlived 
their usefulness. Some, newly born, are just 
beginning to find a place in the world; others 
are in full vigor of usefulness; still others are 
decaying of old age. But in every one lies a 
romantic history, from which it is possible to 
gain a clear idea of its true meaning. 


Nor long ago most people took it for 
granted that man was created with a 
capacity for speech already fully formed in 
him, and with a language at his command. It 
was even supposed that this language was 
Hebrew, and that it was universal until the 
destruction of the Tower of Babel resulted in a 
diversity of tongues. Through the study of 
animals, children and primitive peoples and of 
the early records of the human race, this old 
idea has given place to the conclusion that 
language began with instinctive physiological 
exclamations—cries of pain, pleasure, recog- 
nition and the like. Moreover, the very first 
stages of speech, it is now believed, were 
imitations of sounds, man’s original vocabulary 
consisting of words like “bang,” “hiss,” and 
“roar.” 

From such primitive sounds, it has been a 
long step to the expression of abstract ideas. 
In general it is true that abstract terms have 
been formed from concrete ones denoting 
things that have physical existence. In more 
than one country missionaries have had to in- 
vent words to express ideas like “truth,” 
“trust,” “love,” “pity,” “time,” “speed,” 
“number,” “‘form,”’ and “color,” not to men- 
tion more difficult concepts like “God,” “for- 
giveness,”’ and “‘imagination.” 

A large proportion of the oldest words in all 
languages are names of animals, weapons, 
agricultural implements and processes, parts 
of the body, and the simple and necessary 
motions of man and of the elements. We have 
examples in “‘horse,”’ “deer,” “‘shield,”’ “dig,” 
“tongue,” “tooth,” “root,” “wade,” and 
*‘war.’’ These words have more or less distant 
cousins in most of the so-called Indo-European 
languages, showing that their common verbal 
ancestors existed when the common human 
forefathers of most Eurdpeans and Americans 
were living in one region. 


ITH the advance of civilization, the 

number of things and ideas to be named 
increases and language increases correspond- 
ingly. The vocabulary of English has never, 
in the last four hundred years, been far behind 
the demands of life. English is the offspring of 
a marriage which. took place in the eleventh 
century between Anglo-Saxon and Norman- 
French. It has at its disposal, therefore, a 
Germanic and a Latin heritage, upon either of 
which it can draw at will. But this very wealth 
is a temptation to carelessness and vagueness 
in expression. 

How difficult is this matter of precision is 
shown by the fact that the latest unabridged 
dictionary contains 455,000 words (including, 
of course, such closely related words as “he” 
and “him,” “bring” and “brought,” as well 
as provincialisms and words no longer spoken 
but employed only by learned poets). And it is 
a matter of dispute whether there are any real 
synonyms in our language; that is, whether 
any two words have always precisely the same 
signification, color, and power of suggestion. 

Moreover, a large proportion of the 455,000 
words have several meanings or shades of 
meaning and usage. Take the simple and 
much used Anglo- (Continued on page 148) 
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His life is made up of rosy visions. 

He sees himself in a manager’s office—as the 
president of a firm—with a $20,000 salary—perhaps 
even as a millionaire with a Rolls Royce, a rakish 
yacht and a swell country estate. 

But all this grandeur is in his day dreams. He 
lives in the golden PARADISE OF TOMORROW— 
and it never comes. , 

He does nothing with the opportunities that 
surround him TODAY. He will always be somebody 
else’s servant, instead of master of his own destiny. 

How does he get into such a mental state? Be- 
eause he uses only about ONE-TENTH of his 
mental energies in doing the vital things that count. 

We are nearly all victims of the vicious habit of 
living far below our Godgiven endowments! The 
proof of it is that you have failed to reach the high 
mark ONCE set for yourself. 

You admit it. What you want to know is, WHAT 
CAN BE DONE ABOUT IT? 

There is one very simple thing that you CAN do— 
now. You can find out what Pelmanism has done 
for 650,000 men and women, some of whom were 
facing THE VERY SAME DISSATISFACTION 
with their attainments that you are feeling. Pel- 
manism developed the mental powers they lacked— 
it replaced procrastination with “do it now” effi- 
ciency; it put concentration in the place of mind- 
wandering; it substituted self-confidence for self- 
distrust. 

Since Pelmanism is the science of agutind psychol- 
ogy, it brings SELF-REALIZATION to all classes 
and conditions of men and women—prominent and 
famous as well as obscure and unknown. And 
among the better known persons who used and 
advocate it are: 

T. P. O'Conner, “Father 
of the House of Com- 
mons. 

The late Sir H. Rider 
Haggard, F am ou 8 


Jerome K.Jerome, Novel- 
ist. 


Gen. Sir Frederick 
Maurice, Director of 
Military Operations, 
Imperial General Staff. 


Admiral Lord Beresford, 
G. C. B., G. C. V. O. 


Novelist. 

General Sir Robert Bad- 
en-Powell, Founder of 
the Boy Scout Move- 


ment. 

Judge Ben. B. Lindsey, 
Founder of the Juve- 
nile Court, Denver. 


Frank P. Walsh, Former 
Chairman of National | B@roness Orczy, Author. 


War Labor Board. Prince Charles of Sweden 
—and others, of equal prominence, too numerous to 


mention here. ¥ 

remarkable book called “Scientific: Mind- 
Training” has been written about Pelmanism. 
IT CAN BE OBTAINED FREE. Yet thousands 
of ple who r this announcement and who 
NEED this book will not send for it. “It’s all 
tommyrot,” they will say. 

But if they will use their HEADS, they will 
realize that people cannot be HELPED by tommyrot 
and that there MUST be something in Pelmanism, 
when it has such a record with 650,000 different 
individuals, and when it is endorsed by the kind of 
people listed above. 

e first principle of YOUR success is to do 
something radical in your life. You cannot make 
just an ordinary move, for you will soon again sink 
into the mire of Soererogenest. Let Pelmanism 
help you FIND YOURSELF. Don’t put it off. 
Mail the coupes below now—now, while your resolve 
to DO SOMETHING ABOUT YOURSELF is 


strong. 
THE PELMAN INSTITUTE OF AMERICA 
Approved as a correspondence school under 
the laws of the State of New York. 

71 West 45th Street Suite $71 New York Cit 
eseeaceaceaeasaases SSSSESSSESSERESEGeeeeeeeeaseeasaede 
The Pelman institute of America. 
71 West 45th Street, Suite 871, New York City. 

I want you to show me what Pelmanism has actually 
done for over 650. O00 people. Please send me your free 
book, “Scientific Mind-Training.’ 


* This places me under 
no obligation whatever. 


Comedian. 
W. L. George, Author. 





Sir Harry Lauder,. 





Can You Say What 
You Mean? 
(Continued from page 147) 


Saxon word “let.” Did you know that in 
addition to its various common meanings such 
as “allow,” “permit,’’ “leave,” “lease”? and 
so on, it also has older meanings which convey 
the very opposite idea—‘“‘hinder,” “‘delay,” 
“retard,” “prevent,” ‘“‘stop’? While the 
word in this sense is virtually obsolete, you 
will find it still surviving in the game of tennis, 
where a “let”’ ball is one which strikes the top 
of the net and is retarded in its course. Search- 
ing the past for an explanation of these op- 
posite meanings, we find the remarkable evolu- 
tion of two different old Anglo-Saxon words, 
“Jaetan” and “‘lettan,”’ into the same word. 

Again, the old proverb that “the exception 
proves the rule”’ seems rather absurd on the 
face of it, until you consider that the primary 
meaning of the word “prove”’ is not at all to 
demonstrate beyond doubt, but “to test” or 
“try by experiment.” 

The same word may have different meanings 
and usages in different localities. The meaning 
of “choose”’ is a case in point. In recent times, 
however, provincialisms of this kind have been 
disappearing rapidly before the swift advance 
of communication. 


N PARTS of the world where communities 

. are isolated from one another we find the 
widest divisions of language. In some parts 
of central Africa a man may travel on foot in 
two days through regions in which four or five 
languages flourish. And owing to the absence 
of writing to fix and preserve the speech, a 
savage youth carried into captivity at the age 


of eighteen may come back to his native tribe . 


thirty years later and find himself unable to 
understand the talk of his brothers and sisters! 
Their language has changed beyond recog- 
nition. But wherever the railway, steamship, 
automobile, telegraph, telephone and radio 
have reached, the barriers of language are 
slowly giving way. 

It is a curious fact that though the vocab- 
ularies of primitive peoples are small, the 
syntax, or grammatical structure of their 
languages, is generally far more complex than 
that of English or any of the widespread 
modern languages of western Europe. There 
are more voices, moods, tenses, numbers and 
cases in Sanskrit than in Greek, more in Greek 
than in Latin, more in Latin than in Italian. 
Savages who have no written language find it 
possible to express their few ideas with few 
words; but though their vocabularies are small, 
their grammatical resources (or encumbrances) 
are correspondingly large. 


ISCOVERIES and inventions make it 
necessary to apply’ old words to new 
things or to build words out of old material. 
** Automobile,’ for example, is a hybrid com- 
bination of a Greek pronoun meaning “self” 
and a Latin adjective meaning “movable.” 
Some people accent the first syllable, some the 
third and some the fourth, recollecting, perhaps, 
that it was the French who made this monstrous 
combination. “Motor car’”’ would be better. 
We took “aeroplane” from the French also, 
but regretted it when people said “ airyoplane,” 
and are now coming round to “airplane.” 

The names of both radio and radium came 
from the same Latin original and suggest rays 
or beams by which light, sound, or heat is 
caused. The words “‘telephone,”’ “telegraph,” 
“television,” and “skyscraper” are typical 
names invented for new things. Even trade 
name inventions, such as “‘kodak,” “rayon” 
and “bakelite,”’ frequently come into such 
universal use that eventually they form a part 
of our common language. 

Meanwhile the names of things and processes 
no longer in frequent use tend to disappear. 
How many city-bred people today could name 
the parts of a horse’s (Continued on page 149) 
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Can You Say 
What You Mean? 


(Continued from page 148) 


harness, such as hames, snaffle and martingale? 
Some words have fallen from a high to a low 
estate. “Silly,” which now has only a bad 
connotation, once meant “blessed,’’ and we 
read in old poems of “‘the silly saints that sit 
about God’s throne.” Then, since perfectly 
good people are innocent and simple-hearted, 
it came to mean that, and we read of “silly 
babes” and “silly sheep” and so on down 
through a gradual degeneration. “Lewd” 
originally meant “‘of the people,” “popular,” 
“common” in a good sense. It is a well-known 
law of language that when a word has both an 
honorable and a dishonorable meaning, the 
latter drives out the former, because people 
are afraid of being misunderstood... “Simple” 
and “‘common”’ are in this state at the present; 
*‘vulgar”’ has already slipped over the edge, 
though we can ill afford to lose these necessary 
words in their good sense. 


INCE most men who are neither mathe- 

maticians nor deaf mutes can hardly think 
at all except through the medium of words, 
spoken or unspoken, it is usually possible to 
measure the contents of a man’s mind by the 
number and character of the words in his 
ee ype A man of no reading and very 
imited experience can get along with 500 
words. The average man requires several 
thousand, while the man of superior observa- 
tion, wide activity and much reading goes far 
beyond the average. Command of words gives 
us mastery of men. When we can say exactly 
what we mean we have a good chance of 
obtaining a hearing. Without being glib or 
loquacious, a man wins respect for his in- 
telligence by using language that is appropriate 
and forceful. 

The chief difficulty nowadays is not that 
there are too few words available for our use, 
but that there are too many, and some of them 
unfit for the use we put them to. The most 
fearful of them all are the swaggering sub- 
stitutes for good unpretentious terms ar gd 
in use. For example, when we first heard “ 
paying proposition,” the phrase had the air of 
a certified check. What was meant was per- 
haps merely “‘a good plan.”” But “proposition” 
means a statement, not a plan nor a proposal. 
We were similarly fooled by “‘balance”’ as a 
swaggering substitute for remainder or rest; 
it gave us a feeling of having money in the 
bank, which would properly be called a balance. 

Until H. W. Fowler’s “Dictionary of Modern 
English Usage” was published jast year, I 
supposed that certain devastating diseases 
of language were peculiar to the students 
whom I was teaching, and my relief was great 
when I found them nearly all noted in that 
entertaining book as widespread scourges, not 
only in America but in En land. I will bring 
together in one abominable sentence eleven 
specimen cases. Of course, no such monster 
ever roamed, but the component parts crawl 
everywhere. Here it is: 


“oS to the fact that my viewpoint was 
seldom ever equally as correct as his, 
he could not help but sense my meaning when 
I jumped in the boat, shouting ‘Alright’ while 
he leaned out the window in back of the porch 
and protested my conduct.” 

Eleven errors are exemplified in that sen- 
tence. “Due” is an adjective and should not 
be used as a conjunction even when followed 
by “to.” It is correct to say, “His illness was 
due to overeating,” but not “He was ill, due 
to overeating.” A bank protests a note, but 
we protest against an action. The other mis- 
takes call for no explanation, and the sentence 
should read: 

“Owing to the fact that my point of view 
was seldom as correct as his, he could not but 
(or could not help) (Continued on page 150) 
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Are you ever 


Do you say “who” when you should say 
“whom”? Do you say “between you and 
T” instead of “between you and me’? Do 
you mispronounce common words in your 
speech or use them incorrectly when you 
write? ... Many a man has been held 
down all his life and suffered untold em- 
barrassment because of mistakes in English. 
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Can You Say 
What You Mean ? 
(Continued from page 149) 


perceive my meaning when I jumped into the 
boat, shouting ‘All right,’ while he leaned out 
of the window behind the porch and protested 


‘| against my conduct.” 


Nearly all persistent and epidemic forms of 
bad diction are due to moral defects, the chief 
of which are prudery, snobbishness and vanity. 
Examples are ‘lingerie’ for * ‘underclothing”’ ; 
“disrobe”’ for “undress”; “‘retire’’ for “go to 
bed.” Smart people are fond of using and 
almost always use incorrectly, the words 
* flair,” which means a dog’s sense of smell; 

“intriguing,” Which in French, where it be- 
longs, means “puzzling”; and “menu,” which 
none but French lips can pronounce correctly 
and for which we have “bill of fare.” 

Needless alarm and sometimes serious con- 
sequences result from the misunderstanding of 
words. I was at Grasmere in England when the 
war broke out. A friend of mine, who lived 
several miles down the valley, hearing that a 
Dutch lady of his acquaintance was “hung 
up,” that is, delayed, at Grasmere because of 
difficulties about her passport, walked up to 
help her straighten them out, and told one or 
two persons the purpose of his errand. On his 
way home, four hours later, he found the 
country people much excited over a report 
that a German woman had been hanged as a 
spy that morning at Grasmere! 


Answers to Right and Wrong 
Sentence Questions 


Here are the answers to the test questions in 
the use of English that appear on page 36. 

1. Wrong. “Liable” and “apt” should be 
reversed. One is liable to incur danger or to 
suffer, but apt to do something habitually. 

2. Wrong. “Deprecate”’ means to pray 
against. Should be “depreciate” or “under- 
value.” 

3. Correct. 

4. Wrong. Use “observance” in place of 
“observation.” 

5. Wrong. Should be “observation.” 

6. Correct. Collective nouns should take 
plural verbs when the individuals composing 
the group are prominent in our thought. 

7. Correct. Here the audience is considered 


as a whole. 
“Rented” should be “let.” 


8. Wrong. 
9. Correct. 

10. Wrong. “‘Home”’ should be “house.” 

11. ‘Wrong. “Supposititious” means “put in 
place of.” 

12. Correct. 

13. Wrong. “IIL”’ is a Scotch word mean- 
ing “same.” Its only correct use is illustrated 
by the phrase “Carnegie of that ilk’’; that is, of 
the farm or landed estate bearing his name. 

14. Wrong. “Disinterested” means “un- 


15. Three mistakes. “On” should be “for”; 
“materialized” should be “appeared,” and 
“started,” which properly connotes physical 
motion, should be “began.” 

16. W rong. “Majority” is a pompous sub- 
stitute for “‘most.” 

17. Wrong. “Anticipate” should be “ex- 


pect. 

me. Wrong. “Rushed” should be “hurried” 

“taken quickly.” 

19. Correct. 

20. Wrong. Put a “to” before ‘‘him.” 

21. Correct. 

22. Correct. 

23. Wrong. “Transpire” means “to leak 
out,”’ not “to happen.” 

24. Wrong. “‘Quite a few”’ really means the 
very opposite of what it appears to mean. 

25. Wrong. There is no need for “as to” 
before such words as “whether,” “where,” 
“when,” and “what.” - 
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